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Foreword

The previous edition of this publication (published in 1998 with the title Digestible Amino Acids in
Poultry Feedstuffs) was well received by the Australian Stockfeed and Poultry Industries. It has been
widely cited by those conducting research in this important aspect of poultry nutrition.

In the early 1970’s, the late Professor Charles Payne commenced a systematic analysis of the amino
acid composition of Australian feedstuffs and his results and those of others, especially Dr Yasin
Mollah, were published by the Poultry Research Foundation, University of Sydney as Occasional
Bulletin No. 3 in 1983. The need for a comprehensive set of Australian data initiated a project in 1994
to determine the apparent ileal digestibility of amino acids in local feedstuffs for growing broiler
chickens. The results of that project, funded by RIRDC, were published in 1998. There have been a
number of related projects funded by RIRDC that have generated additional digestibility data and this
publication is a compilation of all the data thus generated. VValues for digestible tryptophan and
regression equations for digestible amino acid content of most feedstuffs are also included. All of the
data was generated using the same procedures as outlined in the following pages, mostly while the
authors were members of the University of Sydney. Recent data generated at the University of
Queensland is also included.

This publication will be a useful resource for the poultry industry, especially nutritionists and those
engaged in poultry protein and amino acid research as differences in amino acid digestibility can be
effectively used to improve the precision of feed formulation.

This report, an addition to RIRDC’s diverse range of over 1800 research publications, forms part of
our Chicken Meat R&D program, which aims to support increased sustainability and profitability in
the chicken meat industry through focused research and development.

Most of RIRDC’s publications are available for viewing, downloading or purchasing online at
www.rirdc.gov.au. Purchases can also be made by phoning 1300 634 313.

Peter O’Brien
Managing Director
Rural Industries Research and Development Corporation


http://www.rirdc.gov.au/
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Executive Summary

What the report is about

The availability of amino acids in feedstuffs is an important feature of dietary protein quality. Reliable
values of this feed ingredient attribute permit more efficient formulation of poultry diets. Many
approaches have been made to determine amino acid availability which is defined as that proportion of
dietary amino acids that is in a form suitable for digestion, absorption and utilisation. The digestibility
assay has become the most favoured technique for estimating availability, largely because the values
apply directly to the bird and all amino acids can be measured in the one assay. Digestibility assays are
applied assuming that the difference between input and output is a valid indicator of bioavailability
and that digestibility is likely to be the rate limiting step in amino acid availability.

Who is the report targeted at?

This publication will be a valuable resource for the poultry industry, especially commercial
nutritionists as differences in amino acid digestibility can be effectively used to improve the precision
of feed formulation and reduce the cost of poultry production. Scientists undertaking poultry nutrition
research will be able to apply the data in their research programs to improve protein and amino acid
utilisation. The information in this publication will be of benefit to plant breeders as they develop new
crop varieties.

Background and objectives

In 1994 a project, funded by RIRDC, was initiated in response to an industry need for a
comprehensive set of ileal digestible amino acid data of Australian feedstuffs for broiler chickens. The
results of that project were published in 1998 with the title Digestible Amino Acids in Poultry
Feedstuffs. Since that time there have been a number of related projects funded by RIRDC that have
generated additional digestibility data. The objective of this publication was to compile all the data
thus generated.

Methods used

A series of bioassays where conducted with broiler chickens to evaluate a range of feed ingredients.
Different assay diets were used for cereal grains and protein meals with the test feedstuff as the only
source of protein in the assay diet. Each assay diet was offered ad libitum to three pens of male broilers
from 35 to 42 days of age. At the end of the bioassay, all birds in a pen were euthanatized and the
contents of the lower half of the ileum were collected and pooled.

Amino acid concentrations in samples of assay diets and ileal digesta were determined using cation-
exchange column chromatographic procedures with post-column derivatisation and fluorimetric
detection of amino acids using 0-phthaldialdehyde. Tryptophan was determined separately after
alkaline hydrolysis with NaOH followed by isocratic ion-exchange chromatography with
0-phthalaldehyde derivatisation followed by fluorescence detection.

lleal amino acid digestibility coefficients were calculated using acid insoluble ash (AlA) as an

indigestible dietary marker. Digestible amino acid concentrations were calculated from total
concentrations and respective digestibility coefficients.

Vi



Results/key findings

The apparent ileal amino acid digestibility values of 137 samples, representing 28 feed ingredients
have been determined. Tryptophan data for selective feed ingredients are also included. In addition to
individual sample values, a summary of data for total amino acid concentrations, apparent ileal amino
acid digestibility coefficients and digestible amino acid concentrations in feed ingredients are
presented.

Sufficient data was collected for major feed ingredients to permit calculation of linear regression
equations describing total and apparent ileal digestible amino acid content as a function of total and
apparent ileal digestible crude protein content.

Implications for relevant stakeholders

The major advantage of using digestible amino acid values in diet formulation is that it makes it
possible to increase the inclusion level of alternate ingredients in poultry diets, in particular, low
quality protein sources. In effect, it will increase the range of ingredients that can be incorporated,
improve the precision of formulation and ensure more predictable bird performance.

The data in this publication will also provide an opportunity to extend databases on standardised ileal
digestibility values of amino acids in feed ingredients following transformation using appropriate
figures for endogenous amino acid recovery in ileal digesta.

Importantly, differences in amino acid digestibility of feedstuffs can be effectively used to improve the
precision of feed formulation, reduce protein safety margins in diets and nitrogen pollution from
poultry production units and increase industry profitability through savings in feed costs.

Vil



Introduction

An important feature of protein quality for the feed industry is knowledge of the availability of
amino acids in feedstuffs. Reliable availability values will permit more efficient formulation of
diets. Many approaches have been made to determine amino acid availability (defined as that
proportion of dietary amino acids that is in a form suitable for digestion, absorption and utilisation)
using in vitro (enzymatic and chemical assays), indirect (microbiological or plasma amino acids) or
direct (growth and digestibility assays) methods. The digestibility assay has become the most
favoured technique for estimating availability, largely because the values apply directly to the bird
and all amino acids can be measured in the one assay. A number of excellent reviews have been
published on this topic, including; Sibbald (1987), McNab (1994), Ravindran and Bryden (1999),
Parsons (2002) and Lemme et al. (2004).

Digestibility assays

Digestibility assays are applied assuming that the difference between input and output is a valid
indicator of bioavailability and that digestibility is likely to be the rate limiting step in amino acid
availability. Digestibility assays may be divided into excreta / faecal and ileal procedures.

Excreta digestibility

Excreta digestibility has been used by many workers because of its simplicity. Determination of
amino acid digestibility in excreta has been widely criticised because intestinal microflora in the
hindgut have a substantial affect on the amount of individual amino acids excreted in faeces. Some
estimates put this as high as 25% of excreta protein (Parsons et al., 1982). Caecetomised birds were
used to overcome the problem of microbial modification of dietary protein and microbial protein
synthesis in the hindgut. However, the influence of caecetomy on apparent amino acid digestibility
appears from the literature to be quite variable (Ravindran and Bryden, 1999). Estimates of amino
acid absorption made by using excreta of intact birds are also in error because avian urine contains
some amino acids (Sibbald, 1987). However, the very low concentrations of amino acids in urine
mean that the error is likely to be small. Nevertheless, the excreta method using precision-fed
roosters has been widely adopted in Canada, the United States and France and in the latter two
countries the birds are caecetomised. In this procedure true amino acid digestibility is determined
after correction for endogenous amino acid secretion into the gut (Parsons, 2002).

lleal digestibility

Microbial activity is concentrated in the hindgut and as the main sites of absorption of amino acids
are the jejunum and ileum, Payne et al. (1968) suggested that the analysis of ileal contents rather
than excreta might be a reliable method for assessing protein and amino acid digestibility. lleal
digestibility can be determined in two ways depending on the technique of sample collection. The
simplest method for the collection of ileal digesta is to kill the bird and the alternative is to use an
ileal cannula. lleal cannulation has been developed for adult cockerels (Raharjo and Farrell, 1984;
Gurnsey and James, 1985). Although ileal cannulation seems to provide some theoretical
advantages over the other method it is a sophisticated technique for practical application. Some
guestions may arise such as the rejection of the cannula, the type and placing of the cannula, the
free flow of digesta through the cannula and the use of an appropriate marker (see Sauer et al.,
1989). Moreover, for the cannulation technique to be cost effective, it must be undertaken with
adult birds and there is always the question that digestibility measured with adults may not reflect
digestibility in the rapidly growing broiler chicken. It is for these reasons we have developed an
ileal digestibility assay with five week old broiler chickens.



Variation in digestibility values

A number of factors influence amino acid digestibility. The nature and digestion of dietary protein
will reflect plant breeding programs, agronomic conditions, presence of anti-nutritive factors and
processing. Variation in digestibility values will also arise from difficulties associated with the
conduct of assay procedures and the measurement of endogenous amino acid losses. Surprisingly,
there are few instances in the literature where the significance of many of these sources of variation
has been evaluated.

Protein digestion, anti-nutritive factors and processing

All dietary sources of protein are heterogeneous mixtures of different proteins. It would be
anticipated, therefore, that different proteins would be digested at different rates and this in turn
would cause a variation in the rate at which different amino acids were taken up from the gut.
However, the situation is more complex than this as proteins, although different in their chemical
compositions, are not isolated entities but have various linkages with carbohydrate, lipids and other
proteins so that these interactions and the composition of the diet may affect the digestibility of
dietary protein (Hughes and Choct, 1999). In addition, digestion and absorption may be inhibited
by the presence of anti-nutritive factors in the diet. Protease inhibitors, lectins, polyphenolic
compounds, saponins and non-starch polysaccharides are examples of anti-nutritive factors that
depress protein digestion and utilisation (Bryden, 1996; Hughes and Choct, 1999). Ironically, those
feedstuffs (grain legumes, oil seed meals) which are used extensively as sources of dietary protein
also contain the highest concentrations of anti-nutritional factors. For example, soyabean meal
contains a range of anti-nutritional factors, many of which are heat labile and destroyed during
feedstuff manufacture (Dale, 1996). Heat treatment, essential for inactivation of many anti-
nutrients, may reduce protein quality in the presence of carbohydrates by Maillard type reactions.

Processing, especially heat treatment, may contribute to the variability of ingredients such as
protein meals and cotton seed meal (Dale, 1996). Lysine is heat sensitive and the low digestibility
of lysine in cotton seed meal may reflect heat processing of the meal. The variations in
digestibilities of amino acids in meat meals are likely to be due to differences in raw ingredients,
time between slaughter and rendering and the duration and temperature of the rendering process
(Skurray, 1974). Obviously, optimum processing conditions for all protein meals that do not reduce
amino acid digestibilities need to be established. Another aspect of processing, grinding, modifies
particle size and shape without causing chemical changes in feedstuffs. It has been shown that
grinding improves nutrient digestibility in birds (Hamilton and Proudfoot, 1995). This may reflect
the increased surface area available for enzyme attack during digestion.

It has been known for some time that the major influence of anti-nutritive factors on protein
nutrition has been a reduction in apparent protein digestibility. It is only recently that the actual
cause of the reduction on apparent digestibility has been determined with any certainty. The
application of new techniques for the measurement of endogenous amino acid excretion has
allowed researchers to separate the effects of reduced digestion of both exogenous and endogenous
protein and increased endogenous secretion (Angkanaporn et al., 1994). Both factors would reduce
apparent digestibility. The relative importance of these two avenues of amino acid loss by the bird
will vary with different anti-nutritive factors (Bryden, 1996). The application of feed enzymes to
poultry diets has also demonstrated the impact of anti-nutritive factors on apparent amino acid
digestibility. In a series of studies we have shown that the application of xylanase and phytase
alone and in combination improves amino acid digestibility by amounts which can be quite
significant in terms of overall feed formulation. The positive effect of enzymes on amino acid
digestibility again demonstrates the impact of anti-nutritive factors on either reducing protein
digestion or increasing endogenous amino acid loss. The net result is a decrease in apparent amino
acid digestibility.



Assay procedures

There are now a number of reference sources of known digestibility values for a range of
feedstuffs. However, there is great confusion when one examines these compilations to know how
to compare the values obtained by different procedures as listed in Table A. Values have been
derived using a number of different assay procedures that vary in terms of the age of the birds used,
the collection site of digesta, feeding procedures, basal diet, dietary inclusion level of test
ingredients, etc. (see Ravindran and Bryden, 1999) which all add to the uncertainty of the values
obtained. Difficulties associated with amino acid analysis can be a major source of variation which

is often overlooked (Ravindran and Bryden, 1999). Moreover, the application of rapid techniques
such as NIRS is dependent on the reliability of chemical analysis of amino acids.

Table A Terminology used to describe amino acid digestibility in feedstuffs for poultry —
selected examples.
Reference Terminology Type of bird Method of feeding  Site of Endogenous
sampling output
measurement
Raharjo & Farrell Apparent ileal 10-week-old Allowance feeding,  Illeal digesta -
(1984) digestibility cockerels 100 g
Apparent ileal Adult cockerels, Allowance feeding,  lleal digesta -
digestibility ileal-cannulated 100 g
Sibbald (1986) True digestibility Adult cockerels, Precision-feeding, Excreta Fasting
intact 25-40 g
Green (1987) True digestibility Adult cockerels, Precision-feeding, Excreta Protein-free diet
caecectomised 509
Parsons (1991) True digestibility Adult cockerels, Precision-feeding, Excreta Fasting/ protein-
caecectomised/ 25-50 g free diet
intact
Rhone-Poulenc True digestibility Adult cockerels, Precision-feeding, Excreta Protein-free diet
(1993) caecectomised 509
Rhone-Poulenc True ileal Adult cockerels, Precision-feeding, Excreta Protein-free diet
(1995) digestibility 509
Angkanapornetal.  Trueileal Adult cockerels, Precision-feeding, lleal digesta ~ Homoarginine
(1996) digestibility caecectomised 309 labeling
Present study Apparent ileal 5-week old Ad libitum lleal digesta -
digestibility broilers

Two major areas of contention in digestibility assays are the use of ileal versus excreta collection
procedures and correcting digestibility values for endogenous secretions. There have been few
direct comparisons of ileal versus excreta digestibility methods but in a series of studies (Ravindran
etal., 1999a) it was shown that there is greater variation in excreta values than there is in ileal

values. Differences observed between ileal and excreta digestibilities in these studies clearly

demonstrated that amino acid metabolism by hindgut microflora in chickens may be substantial and
that digestibilities determined at the terminal ileum are more accurate estimates of amino acid
availability than those determined in excreta. If feed intake is low, as it is in precision-fed assays,
endogenous amino acids become a greater proportion of the amino acids measured in digesta and

excreta. Apparent digestibility is depressed accordingly. The problems associated with the

quantification of endogenous amine acids are discussed below.



Endogenous amino acid losses

Most excreta digestibility assays and some ileal digestibility procedures include a correction for
endogenous amino acids in an endeavour to provide a more accurate value for comparing different
diets or protein sources. Approaches to the estimation of endogenous amino acids in poultry have
included the measurement of amino acids in excreta either during starvation, when fed a protein
free diet, or by determining endogenous output at zero intake by regression analysis. However, the
use of these practices, especially the first two, is intrinsically unsound because starvation or the
absence of a nutrient, such as protein, profoundly alters metabolism and the bird can no longer be
regarded as physiologically normal. Starvation or feeding a protein free diet are the methods used
for endogenous correction in the precision-fed rooster excreta digestibility assay which has been
adopted in many laboratories. We have used both the protein free diet and the regression analysis
method to measure the entry of endogenous amino acids into the lower ileum of broilers and
roosters and have shown that the two methods give different results that vary with the maturity of
the bird. We have compared these techniques to the homoarginine method and have shown that
both techniques significantly underestimate endogenous amino acid secretion when compared with
the latter technique (Siriwan et al., 1994). Bryden et al. (1996) and Ravindran and Bryden (1999)
have discussed in detail the assumptions that are used when applying the homoarginine technique
and these assumptions have been shown to be valid when tested. Interestingly, the values obtained
by the homoarginine technique have been reported to be of similar magnitude to those measured
using isotope dilution (Roos et al., 1994). Moughan et al. (1990) introduced the peptide
alimentation method, in which birds are fed a semi-synthetic diet containing enzyme-hydrolysed
casein (EHC) as the sole source of nitrogen. Endogenous amino acid values calculated using the
EHC method are similar to those determined with the homoarginine method (Ravindran et al.,
2004). These techniques have the advantage that they measure endogenous amino acids in birds
that can be considered physiologically normal.

Application of Digestibility Values

During the last two decades a significant number of digestibility values for feedstuffs used in
poultry diets have generated in laboratories throughout the world. With the application of these
values to feed formulation a number of issues are raised and these are discussed below.

Low quality protein meals

The major advantage of using digestible amino acids in diet formulation is that it makes it possible
to increase the inclusion levels of alternate ingredients (in particular, low quality protein sources) in
poultry diets. In effect, it will increase the range of ingredients that can be incorporated, improve
the precision of formulation and ensure more predictable bird performance. In a series of studies
evaluating canola meal (Ravindran et al., 1998; Li et al., 2002a), cottonseed meal (Ravindran and
Bryden, 1999; Li et al., 2002b) and meat and bone meal (Ravindran and Bryden, 1999; Ravindran
et al., 2002), the beneficial effects of using apparent ileal digestible amino acids in broiler diet
formulations to increase the inclusion levels of poorly digestible ingredients were demonstrated. In
these studies, as expected, increasing dietary levels of canola meal, cottonseed meal and meat and
bone meal on a total amino acid basis significantly lowered weight gains and feed efficiency of
broilers. The observed depressions were, however, largely overcome when the diets were balanced
on a digestible amino acid basis. This is in accord with previous studies on cottonseed meal
(Fernandez et al., 1995) and several by-product ingredients (Rostagno et al., 1995; Douglas and
Parsons, 1999). These results confirm that the inclusion levels of poor quality protein sources in
broiler diets can be increased when they are based on amino acid digestibility values.



Age and physiological state

The ability of poultry to digest and absorb dietary protein is known to be influenced by age and
physiological state. A concern often raised by commercial nutritionists is the relevance of
digestibility values generated with birds of one age (ie. 42 days) to week-old chicks or laying hens.
A number of studies have examined this factor using broilers of different ages, laying hens and
roosters fed different cereals and protein meals (Wallis and Balnave, 1984; Rostagno et al., 1995;
Batal and Parsons, 2002; Huang et al., 2005, 2006, 2007; Garcia et al., 2007) In general, the
digestibility coefficients of amino acids increased with age and varied with feedstuff. The
differences may in part, reflect differences in endogenous amino acid flows (Ravindran and
Hendriks, 2004). The practice of using amino acid digestibility values generated with birds of one
age to formulate diets for birds of a younger age or different physiological state should be
undertaken with due regard to possible differences.

Additivity of values

Additivity of digestible amino acids, determined in single feedstuffs, is a crucial consideration in
the formulation of complete diets. Studies by Angkanaporn et al. (1996) and Bryden and Li (2003)
found that digestible amino acid supply in a complete diet can be predicted from apparent amino
acid digestibilities determined for individual feed ingredients. Investigations with a wide variety of
ingredients may be warranted to determine the possibility of associative effects between other
feedstuffs.

Feed enzymes

The use of feed enzymes and the application of digestible amino acid values have been the two
most significant advances in feed production during the last two decades. Enzymes are added to
diets to enable the bird to degrade anti-nutrient feed components (see above), in particular, non-
starch polysaccharides and phytate. It has also been demonstrated that addition of feed enzymes
improves amino acid digestibility and the metabolisable energy value of the diet. The response to
feed enzymes is dependent on diet composition, source and level of enzyme addition (Hew et al.,
1998; Ravindran et al., 1999a,b,c; Hew et al., 1999; Ravindran et al., 2000, 2001; Selle et al.,
2000; Selle et al., 2003a ,b; Selle et al., 2006; Bryden et al., 2007) and may reflect improved
dietary protein digestion per se and/or a reduction in endogenous amino acid losses.

Apparent or true digestibility values

A question often posed by commercial nutritionists concerns which digestible amino acid system is
most appropriate for use in the formulation of poultry diets - apparent or true digestibility values.
Apparent digestibility measures the digestibility of amino acids of both dietary and endogenous
origins. True digestibility, on the other hand, includes a correction for endogenous amino acid
secretions. The relative merits of these two systems have been discussed in detail by Ravindran and
Bryden (1999). It would appear that the choice of the appropriate system of digestible amino acids
may depend on the method of formulating diets. If diets are being formulated to least-cost using
linear programming, then apparent ileal digestibility values are the most appropriate as they take
into account the endogenous cost of digestion. On the other hand, if diets are being formulated with
computer simulation models, then true digestibility values will be relevant if the model corrects for
the endogenous cost of digestion. It should be appreciated, however, that both digestible amino
systems are superior to the total amino acid system currently employed in practical feed
formulations and that all current methods of amino acid evaluation have specific applications and
shortcomings.



Standardised ileal digestibility values

Debate will continue regarding the need to correct amino acid digestibility values for endogenous
loses and has been discussed comprehensively (Ravindran and Bryden., 1999; Parsons., 2002;
Lemme et al., 2004). Correcting apparent digestibility for endogenous losses can introduce
artefacts and mask important differences between feed ingredients. Although digestibility is often
considered to be a characteristic of a diet or feed ingredient, it is, in reality, the property of the
ingredient in relation to the animal to which the diet is given (McNab, 1994). It may be argued that
if a feed ingredient increases endogenous amino acid flow out of the small intestine, that represents
a loss to the animal and must be realistically ‘charged’ against the feed ingredient as lowered amino
acid digestibility. However, it is now recognised that endogenous amino acid losses are influenced
primarily by dry matter intake and secondarily by the inherent composition of the feed ingredient
or diet (ie. fibre level, presence of anti-nutritional factors etc). These two fractions are referred to
as basal (or non-specific) and specific endogenous amino acid losses, respectively.

The limitations of apparent ileal digestibility values could be overcome by standardising these
estimates through corrections for basal endogenous losses, as suggested by Boisen (1998) and
Rademacher et al. (1999). The basal endogenous amino acid loss is defined as the minimal loss of
endogenous amino acids. As noted above, the basal loss is proportional to dry matter intake and is
dependant of the composition of the ingredient or diet. The obvious advantage of this system is
that apparent digestibility and basal endogenous losses need not be determined in the same
experiment and standardised ileal digestibility values can be calculated for published apparent
digestibility values. Databases on standardised ileal digestibility values of amino acids in feed
ingredients are now available, wherein published apparent digestibility values have been
transformed to standardised values using existing literature data on endogenous amino acid
recovery in ileal digesta (see Lemme et al., 2004).



Bioassay and analytical procedures

In a series of bioassays, apparent ileal amino acid digestibility values of 137 samples representing
28 feed ingredients have been determined using five-week old broilers.

Diets

Different assay diets were used for cereal grains and protein meals (Table B). In the case of cereals,
assay diets contained per kg: 918 g of test cereal, 20 g of vegetable oil and, 42 g of mineral and
vitamin supplements. For protein meals, assay diets were based on dextrose and contained the test
feedstuff as the only source of protein. The proportions of dextrose and the test feedstuff were
varied in each diet to obtain 200 g crude protein/kg. Diets containing ingredients of plant origin,
blood meal and feather meal had identical calcium and phosphorus supplementation. These
supplements were not included in diets containing fish meal, meat meal or, meat and bone meal.
Solkafloc (30 g/kg) was added as a source of fibre in diets containing animal protein meals. Celite
(20 g/kg) was added to all diets as a source of acid-insoluble ash (AIA) which was used as an
indigestible marker in the calculation of digestibility coefficients.

Birds

Each assay diet was offered ad libitum to three pens (four birds/pen) of male broilers from 35 to

42 days of age. At the end of the bioassay, all birds were euthanatised by an intracardial injection
of sodium pentabarbitone solution, and the contents of the lower half of the ileum were collected
by gently flushing with distilled water into plastic containers. The ileum was defined as that portion
of the small intestine extending from the vitelline deverticulum (formerly Meckel’s diverticulum)
to a point 40 mm proximal to the ileo-caecal junction. lleal digesta of birds within a pen were
pooled, frozen immediately after collection and subsequently freeze-dried. Dried ileal digesta
samples were ground to pass through a 0.5 mm sieve and stored in airtight containers at - 20 °C for
chemical analyses.

Chemical analysis

Amino acid concentrations in the diet and ileal digesta samples were determined using cation-
exchange column chromatographic procedures with post-column derivatisation and fluorimetric
detection of amino acids using 0-phthaldialdehyde as described by Siriwan et al. (1993) and L.i

et al. (2006). Tryptophan was determined separately after alkaline hydrolysis with NaOH followed
by isocratic ion-exchange chromatography with O-phthalaldehyde derivatisation followed by
fluorescence detection using the method of Ravindran and Bryden (2005). Nitrogen (N) content
was determined by the method of Sweeney (1989) using a nitrogen determinator (LECO®
Corporation, St. Joseph, Michigan, USA). Crude protein contents of the ingredients were calculated
as N x 6.25. The only exception was wheat, for which a conversion factor of 5.89 was used
(Tkachuk, 1969). The AIA contents of the diet and ileal digesta samples were measured after
ashing the samples and treating the ash with boiling 4 M hydrochloric acid (Mollah et al., 1983).



Table B Composition (g/kg air dry basis) of diets used in amino acid digestibility assays
selected examples.

Ingredient Cereals Plant protein sources Animal protein sources
Wheat 918 - - -
Soyabean meal (48%) - 416.7 - -

Meat meal - - 363.6 -
Feather meal - - - 285.7
Dextrose - 452.3 555.4 563.3
Soyabean oil 20.0 60.0 20.0 60.0
Solkafloc? - 10.0 30.0 30.0
Celite 20.0 20.0 20.0 20.0
Dicalcium phosphate 17.0 19.0 - 19.0
Limestone 13.0 10.0 - 10.0
Choline chloride 3.0 3.0 2.0 3.0
Salt 2.0 2.0 2.0 2.0
Vitamin and mineral Premix” 7.0 7.0 7.0 7.0
Total 1000.0 1000.0 1000.0 1000.0

& James River Co., New Jersey, USA.

®Each kg of premix contained the following : vitamin A, 2,200 1U; vitamin D3, 700 IU; vitamin E, 4 g; vitamin K3, 0.4
g; riboflavin (vitamin B2) 1.6 g; pyridoxine HCI (vitamin B6) 1 g; cyanocobalamin (vitamin B12), 3 g; biotin, 0.02 g;
niacin, 6 g; thiamine (vitamin B1), 0.3 g; calcium pantothenate, 3 g; folic acid, 0.4 g; antioxidant, 25 g ; manganese
(MnO), 15 g; zinc (Zn0O), 10 g; iron (FeSO4.H20), 4 g; copper (CuSO4.H20), 1 g; iodine (Ca(103)2) 0.2 g; cobalt
(CoCO03), 0.06 g; selenium (Na2Se03), 0.02 g; molybdenum (Na2Mo0O4), 0.32 g. Choline chloride and salt were
obtained locally.

Digestibility calculations
Apparent ileal amino acid digestibilities was calculated as follows:

Amino acid digestibility coefficient = (AAAIA). - (AA T AIA)
(AATAIA)
Where, (AA / AlA) 4 = ratio of amino acid to acid-insoluble ash in the diet,

and (AA / AlA); = ratio of amino acid to acid-insoluble ash in ileal digesta.

Digestible amino acid concentrations were calculated from total concentrations and respective
digestibility coefficients.

Digestible amino acid content = Total amino acid content x digestibility coefficient.



Presentation of data

In the Tables, the total (Table 1) and digestible amino acid concentrations (Table 5) of feed
ingredients are expressed as g/100 g on an “as-received’ basis. For anyone interested in converting
the data to a dry matter basis, the dry matter contents of the individual samples are also presented.
Digestibility coefficients are presented in Table 3. An estimate for cystine is not included, since
this amino acid is destroyed during acid hydrolysis. It is possible that values for methionine may be
underestimated owing to possible partial destruction during acid hydrolysis.

In addition to individual sample values, a summary of data for total amino acid concentrations
(Table 2), apparent ileal amino acid digestibility coefficients (Table 4) and digestible amino acid
concentrations in feed ingredients (Table 6) are presented.

A standard deviation is given for each constituent for which there were analyses for two or more
samples. By expressing the standard deviation as a percentage of the mean, coefficients of variation
may be calculated.

To measure assay- to- assay variation a soyabean meal sample was purchased in bulk and included
in 3 out of 4 bioassays. The coefficient of variation for the digestibilities of individual essential
amino acids in this soyabean meal sample (across different assays) was less than 4% suggesting
that assay-to-assay variation was reasonably small.

The linear regression equations describing total and apparent ileal digestible amino acid content as
function of total and apparent ileal digestible crude protein content were calculated for some
ingredients (Tables 7-13).



Literature cited

Angkanaporn, K., Choct, M., Bryden, W.L., Annison, E.F. and Annison, G. 1994. Effects of wheat
pentosans on endogenous amino acid losses in chickens. J. Sci. Food Agric. 66: 399-404

Angkanaporn, K., Ravindran, V. and Bryden, W.L. 1996. Additivity of apparent and true ileal
amino acid digestibilities in soybean meal, sunflower meal and meat and bone meal for broilers.
Poult. Sci. 75: 1098-1103.

Batal and Parsons. 2002 Batal, A. B., and C. M. Parsons. 2002. Effects of age on nutrient
digestibility in chicks fed different diets. Poult. Sci. 81:400-407.

Boisen, S., 1998. A new protein evaluation system for pig feeds and its practical application. Acta
Agriculturae Scandinavica. Section A, Animal Science 48, 1-11.

Bryden, W.L. 1996. Antinutritive factors in protein metabolism. In Protein Metabolism and
Nutrition, (editors A.F. Nunes, A.V. Portugal, J.P. Costa and J.R. Ribeiro) Estacac Zootecnica
Nacional: Vale de Santarem, Portugal, pp. 517-518.

Bryden, W.L. and Li, X. 2003. Prediction of amino acid digestibility of complete broiler diets.
Proc. Aust. Poult. Sci. Symp. 15:67.

Bryden, W.L., Angkanaporn, K., Ravindran, V., Imbeah, M. and Annison, E.F. 1996 Use of
homoarginine technique to determine endogenous amino acid losses in poultry and pigs. In: Protein
Metabolism and Nutrition, (editors A.F. Nunes, A.V. Portugal, J.P. Costa and J.R. Ribeiro) Estacao
Zootecnica Nacional: Vale de Santarem, Portugal, pp. 319-323.

Bryden, W.L., Selle, P.H., Ravindran, VV and Acamovic, T. 2007. Phytate: An anti-nutrient factor
in animal diets. In Poisonous Plants: Global Research and Solutions. (editors K.E. Panter, T.L.
Wierenga and J.A. Pfister) CABI Publishing, Wallingford, U.K. pp.279-284.

Bryden, W.L., Siriwan, P. and Annison, E.F. 1990. Developments in the estimation of amino acid
availability. Proceedings of the Eighth Australian Poultry & Feed Convention, Gold Coast, pp. 274-
278.

Dale, N. 1996. Variation in feed ingredient quality: oilseed meals. Anim. Feed Sci. Technol. 59:129-
135.

Douglas, M. W. and Parsons, C. M. 1999. Dietary formulation with rendered spent hen meals on a
total amino acid versus a digestible amino acid basis. Poult. Sci. 78: 556-560

Fernandez, S. R. and Parsons, C. M. 1996. Bioavailability of the digestible lysine and valine in
cottonseed and soybean meals for chicks. Poult. Sci. 75:216-223

Garcia, A. R.; Batal, A.B.; Dale, N.M. 2007. A comparison of methods to determine amino acid
digestibility of feed ingredients for chickens. Poult. Sci. 86:94-101.

Green, S. 1987. Digestibilities of Amino Acids in Feedstuffs for Poultry and Pigs. Digestibility Report
8/87, A.E.C. Rhone-Poulenc, Commentry, France, 34 pp.

Gurnsey, M.P. and James, K.A.C. 1985. An improved method of ileal cannulation of adult
cockerels. Res. Vet. Sci. 39:390-391.

Hamilton, R. M. G. and Proudfoot, F.G. 1995. Ingredient particle size and feed texture: effect on
performance of broiler chickens. Anim. Feed Sci. Technol. 51:203-210.

10


http://www-mi9.csa.com/ids70/p_search_form.php?field=au&query=batal+a+b&log=literal&SID=h00dm2rc87qe6i82dq7nkqmfr7
http://www-mi9.csa.com/ids70/p_search_form.php?field=au&query=dale+n+m&log=literal&SID=h00dm2rc87qe6i82dq7nkqmfr7

Hew, L.1., Ravindran, V., Mollah, Y. and Bryden, W.L. 1998. Influence of exogenous xylanase
supplementation on apparent metabolisable energy and amino acid digestibility in wheat for broiler
chickens. Anim. Feed Sci. Tech. 75: 83-92.

Hew, L.I., Ravindran, V., Ravindran, G., Pittolo, P.H. and Bryden, W.L. 1999. The apparent
metabolisable energy and amino acid digestibility of wheat, triticale and wheat middlings for
broiler chickens as affected by exogenous xylanase supplementation. J. Sci. Food Agric. 79: 1727-
1732

Huang, K.H., Li, X., Ravindran, V. and Bryden, W.L. 2006 Comparison of apparent ileal amino
acid digestibility of feed ingredients measured with broilers, layers and roosters. Poult. Sci. 85:625-
634.

Huang, K.H., Ravindran, V., Li, X. and Bryden, W.L. 2005. Influence of age on the apparent ileal
digestibility of feed ingredients for broiler chickens. Br. Poult. Sci. 46:236-245

Huang, K.H., Ravindran, V., Li, X., Ravindran, G. and Bryden, W.L. 2007. Apparent ileal
digestibility of amino acids in feed ingredients determined with broilers and layers. J. Sci. Food
Agric. 87:47-53.

Hughes, R. J. and Choct, M. 1999. Chemical and physical characteristics of grains related to
variability in energy and amino acid availability in poultry. Aust. J. Agric. Res. 50: 689-701

Lemme, A., Ravindran, V. and Bryden, W.L. 2004. lleal digestibility of amino acids in feed
ingredients for broilers. Wld’s.Poul. Sci. J. 60:421-435.

Li, X., Mollet, P., Huang, K. and Bryden, W. L. 2002a. Processing and the protein quality of
canola meal. Proc. of the Joint 7" WPSA Asian Pacific Federation Conf. and 12" Aust. Poult. and
Feed Convention. p.240.

Li, X., Mollet, P., Huang, K. and Bryden, W.L. 2002b. Inclusion level of cottonseed meal in broiler
diets. Proc. of the Joint 7" WPSA Asian Pacific Federation Conf. and 12" Aust. Poult. and Feed
Convention. p.256.

McNab, J.M. 1994. Amino acid digestibility and availability studies with poultry. In Amino Acids in
Farm Animal Nutrition (editor J.P.F.D’Mello), CAB International, Wallingford, U.K. pp. 63-98.

Mollah, Y., Bryden, W.L, Wallis, |.R., Balnave, D. and Annison, E.F. 1983. Studies of low
metabolisable energy wheats for poultry using conventional and rapid assay procedures and the
effects of feed processing. Bri. Poult. Sci. 24; 81-89.

Moughan,P.J., Darragh, A.J., Smith, W. C. and Butts, C. A. 1990. Perchloric and trichloaacetic
acids as precipitants of protein in endogenous ileal digesta from the rat. J. Sci. Food Agric. 52:13-
21.

Parsons, C. M., Potter, L. M., Brown, R. D. JR., Wilkins, T. D. and Bliss, B. A. 1982. Microbial
contribution to dry matter and amino acid content of poultry excreta. Poult. Sci. 61:925-932.

Parsons, C.M., 1991. Amino Acid Digestibilities for Poultry: Feedstuff Evaluation and Requirements,
Kyowa Hakko Technical Review-1, Kyowa, Chesterfield, MO. 15 pp.

Parsons, C.M., 2002. Digestibility and bioavailability of protein and amino acids. In: Poultry
Feedstuffs: Supply, Composition and Nutritive Value (editors J.M. McNab and K. N. Booman).
CABI Publishing, England. pp115-135.

Payne, W. L., Combs, G. F., Kifer, R. R. and Snider, D. G. 1968. Investigation of protein quality --
Ileal recovery of amino acids. Fed. Proc. 27: 1199-1203.

11


http://www-mi9.csa.com/ids70/view_record.php?id=2&recnum=4&log=from_res&SID=h00dm2rc87qe6i82dq7nkqmfr7
http://www-mi9.csa.com/ids70/view_record.php?id=2&recnum=4&log=from_res&SID=h00dm2rc87qe6i82dq7nkqmfr7

Rademacher, M., Sauer, W.C. and Jansman, A.J.M. 1999. Standardised Ileal Digestibility of Amino
Acids in Pigs. Hanua: Feed Additives Division, Degussa-Huls AG.

Raharjo, Y., and Farrell, D.J. 1984. A new biological method for determining amino acid
digestibility in poultry feedstuffs using a simple cannula, and the influence of dietary fibre on
endogenous amino acid output. Anim. Feed Sci. Technol. 12: 29-45.

Ravindran G and Bryden WL, 2005. Tryptophan determination in proteins and feedstuffs by ion
exchange chromatography. Food Chem, 89: 309-314.

Ravindran, V. and Bryden, W. 1999. Amino acid availability in poultry—in vitro and in vivo
measurement. Aust. J. Agri. Res. 50:889-908.

Ravindran, V. and Hendriks, W. H. 2004 Endogenous amino acid flows at the terminal ileum of
broilers, layers and adult roosters. Animal Sci. 79: 265-271.

Ravindran, V., Cabahug, S., Bryden, W.L. and Selle, P.H. 1999b. The influence of microbial
phytase on the bioavailability of protein and energy in broiler chickens. In Phytase in Animal
Nutrition and Waste Management (editors M.B. Coelho and E.T. Kornegay), BASF Monograph
Series, BASF Corporation, Parsippany, New Jersey, USA. pp. 573-584.

Ravindran, V., Cabahug, S., Ravindran, G., Bryden, W.L. and Selle, P.H. 2000. Response of
broiler chickens to microbial phytase supplementation as influenced by dietary phytic acid and
non-phytate phosphorus levels. Il. Effects on nutrient digestibility and retention. Br. Poult. Sci. 41:
193-200

Ravindran, V., Cadogan, D.J., Cabahug, S., Bryden, W.L. and Selle, P.H. 1999c. Effects of phytic
acid on the performance of poultry and swine. In Phytase in Animal Nutrition and Waste
Management (editors M.B. Coelho and E.T. Kornegay), BASF Monograph Series, BASF
Corporation, Parsippany, New Jersey, USA. pp. 93-99.

Ravindran, V., Hew, L.I. and Bryden, W.L. 1998. Broiler feed formulations with canola meal based
on total or digestible amino acids. Proc. Aust. Poult. Sci. Symp. 10:209

Ravindran, V., Hew, L.1., Ravindran G. and Bryden, W.L. 2004. Endogenous amino acid flow in
the avian ileum: Quantification using three methods. Br. J. Nutr. 92:217-223.

Ravindran, V., Hew, L.1., Ravindran, G. and Bryden, W. L. 1999. A comparison of ileal digesta
and excreta analysis for the determination of amino acid digestibility in feed ingredients for
poultry. Bri. Poult. Sci. 40:266-274

Ravindran, V., Selle, P.H., Ravindran, G., Morel, P.C., Kies, A.K. and Bryden, W.L. 2001.
Microbial phytase improves performance, apparent metabolizable energy and ileal amino acid
digestibility of broilers fed a lysine-deficient diet. Poult. Sci. 80: 338-344.

Ravindran, V., Tabe, L.M., Molvig, L., Higgins, T.J.V. and Bryden, W.L. 2002. Nutritional
evaluation of transgenic high-methionine lupins (Lupinus angustifolius) with broiler chickens. J. Sci.
Food Agric. 82:280-285.

Rhone-Poulenc. 1995. Digestibility Database for Poultry, Rhone-Poulenc Animal Nutrition, Antony,
France.

Rhone-Poulenc. 1993. Rhodimet Nutrition Guide, Second Edition, Rhone-Poulenc Animal
Nutrition, Antony, France.

Roos, N., Pfeuffer, M. and Hagemeister, H. 1994. Labelling with *°N as compared with
homoarginine suggests a lower prececal digestibility of casein in pigs. J. Nutr. 124: 2404-2409.

12


http://www-mi9.csa.com/ids70/view_record.php?id=3&recnum=0&log=from_res&SID=h00dm2rc87qe6i82dq7nkqmfr7
http://www-mi9.csa.com/ids70/view_record.php?id=3&recnum=0&log=from_res&SID=h00dm2rc87qe6i82dq7nkqmfr7

Rostagno, H.S., Pupa, J.M.R. and Pack, M. 1995. Diet formulation for broilers based on total
versus digestible amino acids. J. Appl. Poult. Res. 4: 293-299

Sauer, W. C., Dugan, M., de Lange, C.F.K., Imbeah, M. and Mosenthin, R. 1989. Considerations in
methodology for the determination of amino acid digestibilities in feedstuffs for pigs. In
Absorption and Utilisation of Amino Acids (editor M. Friendman). Vol. I1l. CRC Press, Boca
Raton, Florida, pp. 217-230.

Selle, P.H., Ravindran, V., Bryden, W.L. and Scott, T. 2006. Influence of dietary phytate and
exogenous phytase on amino acid digestibility in poultry: A review. J. Poult. Sci. 43:89-103.

Selle, P.H., Ravindran, V., Kies, A.K. and Bryden, W.L. 2000. Phytase supplementation of a lysine
deficient broiler diet. 1. Effects of growth performance and toe ash contents. Proc. Aust. Poult. Sci.
Symp. 12: 207.

Selle, P.H., Ravindran, V., Pittolo, P.H. and Bryden W.L. 2003b. Effects of phytase
supplementation of diets with two tiers of nutrient specifications on growth performance and
protein efficiency ratios of broiler chickens. Asian-Aust. J. Anim. Sci. 16:1158-1164.

Selle, P.H., Ravindran, V., Ravindran, G., Pittolo, P.H. and Bryden, W.L. 2003a. Influence of
phytase and xylanase supplementation on growth performance and nutrient utilisation of broilers
offered wheat-based diets. Asian-Aust. J. Anim. Sci. 16:394-402.

Sibbald, 1.R. 1986. The T.M.E. System of Feed Evaluation: Methodology, Feed Composition Data
and Bibiliography, Technical Bulletin 1986-4E, Agriculture Canada, Ottawa, 114 pp.

Sibbald, I.R. 1987. Estimation of bioavailable amino acids in feedingstuffs for poultry and pigs: A
review with emphasis on balance experiments. Can. J. Anim. Sci. 67: 221- 300.

Siriwan, P., Bryden, W.L. and Annison, E.F. 1994. Use of guanidinated dietary protein to measure
losses of endogenous amino acid in poultry. Br. J. Nutr. 71: 515-529.

Siriwan, P., Bryden, W.L., Mollah, Y. and Annison, E.F. 1993. Measurement of endogenous amino
acid losses in poultry. Br.Poult.Sc. 34: 939-949.

Skurray, G. R. 1974. The nutritional evaluation of meat meals for poultry. Wid’s Poult. Sci. J. 2:
129-136.

Sweeney, R.A. 1989. Generic combustion method for determination of crude protein in feeds:
Collaborative study. J. Asso. Off. Anal. Chem. 72: 770-774.

Tkachuk, R. 1969. Nitrogen-to-protein conversion factors for cereals and oilseed meals. Cer. Chem.
46: 419-424.

Wallis, 1.R. and Balnave, D. 1984. A comparison of amino acid digestibility bioassays for broilers.
Bri. Poult. Sci. 25: 389-399.

13


http://www-mi9.csa.com/ids70/view_record.php?id=8&recnum=37&log=from_res&SID=h00dm2rc87qe6i82dq7nkqmfr7

14’

TABLE 1 Total amino acid concentrations in feedstuffs

Dry matter (DM), total crude protein (TCP) and amino acid concentrations in feedstuffs (g/100 g as received)

Code Feedstuff DM TCP ALA ARG ASP GLU GLY HIS ILE LEU LYS MET PHE SER THR TRY TYR VAL
Cereals

BO1 Barley 89.6 8.50 0.41 0.49 0.57 2.26 0.39 0.23 0.34 0.69 0.36 0.13 048 044 031 0.11 0.27 0.48
MO1 Maize 89.1 7.60 0.58 0.38 0.50 1.46 0.29 0.21 0.26 1.00 0.26 0.14 039 040 049 0.05 0.25 0.36
MO02 Maize 88.1 7.80 0.61 0.40 0.56 1.59 0.33 0.23 0.30 1.02 0.25 0.17 041 030 0.27 - 0.23 0.41
MO03 Maize 90.5 7.80 0.66 0.37 0.60 151 0.36 0.23 0.33 0.99 0.20 0.12 040 047 032 0.06 0.29 0.43
MO04 Maize 90.2 7.90 0.65 0.39 0.55 1.77 0.32 0.25 0.32 1.17 0.26 0.13 046 040 036 0.06 0.25 0.46
MO05 Maize 88.5 8.10 0.73 0.42 0.58 1.69 0.38 0.28 0.36 1.14 0.28 0.14 045 051 034 0.06 0.32 0.47
MO06 Maize 91.9 8.10 0.74 0.41 0.63 1.67 0.39 0.25 0.36 1.13 0.26 0.16 044 051 034 0.06 0.32 0.46
MO7 Maize 88.3 8.70 0.66 0.41 0.57 1.69 0.33 0.25 0.32 1.11 0.26 0.16 044 032 0.28 - 0.22 0.44
M08 Maize, high lysine 92.0 9.80 0.71 0.66 0.94 1.73 0.55 0.37 0.39 0.96 0.42 0.14 044 057 041 0.09 0.33 0.59
S01 Sorghum 90.6 7.10 0.68 0.36 0.54 1.66 0.26 0.19 0.32 1.09 0.20 0.14 043 035 026 0.07 0.31 0.41
S02 Sorghum 90.1 8.02 0.61 0.25 0.43 1.46 0.21 0.17 0.27 0.92 0.14 0.11 034 035 0.24 - 0.19 0.34
S03 Sorghum 91.1 8.10 0.82 0.42 0.57 1.78 0.31 0.22 0.39 1.19 0.24 0.18 049 038 0.28 0.09 0.38 0.48
S04 Sorghum 90.2 8.75 0.70 0.27 0.48 1.61 0.23 0.19 0.30 1.03 0.15 0.11 0.38 0.38 0.25 - 0.23 0.37
S05 Sorghum 89.3 9.29 0.68 0.28 0.48 1.62 0.24 0.19 0.29 1.04 0.17 0.12 039 040 0.27 - 0.21 0.37
S06 Sorghum 89.2 9.82 0.69 0.28 0.50 1.61 0.24 0.19 0.31 1.03 0.16 0.12 039 0.39 0.26 - 0.21 0.38




TABLE 1 (Cont)
Dry matter (DM), total crude protein (TCP) and amino acid concentrations in feedstuffs (g/100 g as received)

qT

Code Feedstuff DM TCP ALA ARG ASP GLU GLY HIS ILE LEU LYS MET PHE SER THR TRY TYR VAL
S07 Sorghum 884 103 112 046 074 243 034 026 050 161 025 019 064 048 034 010 047 058
S08 Sorghum 874 105 101 041 076 226 035 024 047 153 025 017 059 038 0.32 - 0.31 0.60
S09 Sorghum 900 109 083 032 058 19 028 022 036 125 018 013 046 047 031 - 0.25 0.43
S10 Sorghum 903 109 113 037 079 229 041 028 051 15 025 019 065 041 0.34 - 0.34 0.65
S11 Sorghum 879 110 116 048 080 258 036 028 053 169 024 020 066 059 040 010 048 0.62
S12 Sorghum 904 110 088 039 074 259 032 020 044 15 020 012 057 056 0.37 - 0.31 0.53
S13 Sorghum 899 111 119 o051 079 263 037 025 054 170 026 021 067 051 036 012 054 0.62
S14 Sorghum 871 114 107 043 079 225 035 026 049 157 024 020 063 039 0.33 - 0.34 0.63
S15 Sorghum 905 116 089 033 060 208 028 022 038 135 017 014 049 049 032 - 0.27 0.46
S16 Sorghum 908 116 115 045 08 263 039 031 054 167 025 021 064 067 043 011 041 0.64
S17 Sorghum 895 118 088 032 059 202 026 023 037 129 017 013 047 047 0.30 - 0.27 0.45
TOI Triticale 905 102 042 057 065 279 041 027 035 073 037 015 051 050 035 010 0.30 0.46
T02 Triticale 901 106 043 05 065 271 045 027 039 071 037 015 049 055 036 009 0.27 0.50
TO3 Triticale 912 107 043 051 060 263 045 025 041 067 037 016 046 048 033 010 024 0.52
wo1l Wheat, Triller 899 880 038 046 053 264 041 025 036 065 034 010 042 051 031 012 o021 0.44
W02 Wheat, Tailem bent 936 900 037 043 051 29 041 025 035 067 030 012 045 057 031 - 0.23 0.42

W03 Wheat 90.7 920 036 051 055 274 047 024 037 067 029 015 047 05 032 012 03 0.46




o1

Dry matter (DM), total crude protein (TCP) and amino acid concentrations in feedstuffs (g/100 g as received)

TABLE 1 (Cont)

Code Feedstuff DM TCP ALA ARG ASP GLU GLY HIS ILE LEU LYS MET PHE SER THR TRY TYR VAL
W04 Wheat 927 930 039 046 054 303 043 027 038 070 033 011 047 057 0.33 - 023 0.46
W05 Wheat 901 940 038 047 053 28 042 027 038 069 029 015 045 058 032 010 021 045
W06 Wheat, Meering 889 960 041 047 05 313 045 028 039 078 031 012 048 061 032 - 0.24 0.45
w07 Wheat 884 970 039 049 054 231 045 025 040 076 032 017 048 038 0.29 - 0.19 0.50
W08 Wheat, Currawong 915 101 042 053 059 311 046 029 040 073 038 013 049 060 034 - 0.27 049
W09 Wheat, Lowan 901 101 037 047 052 295 041 026 035 067 033 014 046 057 032 - 029 043
W10 Wheat 880 104 043 054 059 217 053 029 044 081 036 015 055 042 032 - 0.27 0.55
Wil Wheat, Harvey 910 104 041 051 058 336 046 027 039 075 034 015 051 064 035 - 0.33 047
W12 Wheat, Murray Bridge 932 105 041 053 056 340 046 027 039 076 032 015 051 064 0.35 - 0.34 047
W13 Wheat, Lawson 923 107 043 057 06 342 045 029 040 079 036 015 054 065 035 - 034 049
w14 Wheat 904 108 043 057 059 343 050 029 043 083 032 016 056 05 035 011 033 052
W15 Wheat 899 109 044 05 059 350 043 032 046 08 031 015 058 063 0.38 - 033 0.54
W16 Wheat 889 116 048 064 069 274 057 031 052 094 038 019 062 046 0.36 - 029 0.62
W17 Wheat 921 118 050 063 059 380 050 033 042 081 037 017 058 053 035 013 033 054
w18 Wheat, Broadbent 926 118 046 057 063 39 053 031 044 08 038 014 058 074 0.39 - 0.33 0.54
W19 Wheat 924 121 046 057 064 391 051 032 046 08 039 013 061 071 0.39 - 0.29 0.55
W20 Wheat, Bouchier 910 123 046 057 063 439 054 033 048 091 035 015 063 078 041 - 0.34 057
w21 Wheat, old season 920 125 043 053 058 397 052 029 048 084 032 019 059 063 037 015 034 056
W22 Wheat, new season 917 137 049 062 066 434 058 032 054 093 036 022 066 069 041 017 039 0.63




TABLE 1 (Cont)
Dry matter (DM), total crude protein (TCP) and amino acid concentrations in feedstuffs (g/100 g as received)

LT

Code Feedstuff DM TCP ALA ARG ASP GLU GLY HIS ILE LEU LYS MET PHE SER THR TRY TYR VAL
w23 Wheat 905 149 053 067 075 525 062 040 060 1.07 044 017 077 088 046 - 0.46 0.68
W24 Wheat 906 151 054 070 074 549 062 041 063 110 041 020 084 088 047 - 0.45 0.70
W25 Wheat 920 152 055 069 076 547 064 041 062 111 044 018 079 090 047 - 0.45 0.70
W26 Wheat 933 158 05 073 079 559 066 042 063 113 047 020 081 094 049 016 050 0.72
w27 Wheat, Warbler 934 162 05 076 091 530 075 042 065 113 046 020 079 101 055 - 0.45 0.72

Cereal by-products

MMO1 Millmix 874 149 069 098 102 276 077 044 046 090 067 010 053 0.72 0.52 - 031 0.66
MMO02 Millrun 921 151 068 092 097 307 0v6 040 051 089 057 021 058 069 049 021 040 0.70
RPO1 Rice pollard 905 129 076 103 126 171 071 046 049 093 068 024 057 077 057 015 042 0.70

Oilseed Meals

CMO01 Canola meal, full-fat 91.7 266 128 176 210 499 139 107 118 200 193 031 115 148 129 036 0.87 1.48
CMO02 Canola meal 906 277 130 166 200 487 153 088 127 209 170 038 124 097 120 - 1.00 1.66
CMO03 Canola meal 923 291 13 184 229 532 151 106 131 215 199 037 123 160 141 050 0.99 1.62

CMO04 Canola Meal 89.2 297 125 188 221 509 15 104 127 214 191 044 120 172 155 044 098 1.52




TABLE 1 (Cont)
Dry matter (DM), total crude protein (TCP) and amino acid concentrations in feedstuffs (g/100 g as received)

8T

Code Feedstuff DM TCP ALA ARG ASP GLU GLY HIS ILE LEU LYS MET PHE SER THR TRY TYR VAL
CMO05 Canola meal 887 312 133 192 218 552 151 08 132 219 207 041 125 102 123 - 101 1.68
CMO06 Canola meal 885 340 157 213 249 631 182 101 150 254 225 041 141 117 142 - 111 195
CMO07 Canola meal 91.7 350 147 192 229 58 171 104 120 234 194 056 142 181 151 045 112 161
CMO08 Canola meal 929 351 155 217 254 611 18 131 154 247 195 058 141 179 173 039 111 190
CMO09 Canola meal 906 355 157 205 250 632 177 100 151 252 196 055 142 187 169 037 108 1.89
CM10 Canola meal 89.7 365 167 228 268 685 194 119 160 273 223 048 157 123 149 - 115 2.08
CM11 Canola meal 889 370 170 241 277r 703 199 111 165 279 234 049 155 126 153 - 120 215
CM12 Canola meal 940 379 164 243 263 707 176 114 151 268 237 057 144 182 175 - 1.08 1.88
CM13 Canola meal 923 388 178 249 283 716 200 118 150 284 205 060 159 178 176 052 120 1.98
CM14 Canola meal 908 394 164 226 259 704 18 113 151 268 209 057 142 185 1.77 - 1.05 189
CNMO01  Copra meal 903 217 1.04 305 199 467 093 057 081 159 055 033 103 120 084 - 045 1.02
CSMO01 Cottonseed meal 90.1 381 157 464 368 779 162 113 124 235 159 052 212 175 131 051 122 179
CSMO02 Cottonseed meal 926 384 158 444 375 760 171 132 137 232 181 056 206 200 141 050 121 182
CSMO03 Cottonseed meal 916 396 170 507 402 862 178 142 137 246 210 061 240 182 140 046 130 191
CSMo04 Cottonseed meal 932 400 178 476 383 808 194 128 141 248 182 066 241 208 143 048 138 199

CSMO05 Cottonseed meal 90.7 404 169 465 402 849 190 136 151 259 200 052 236 140 1.28 - 138 210
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TABLE 1 (Cont)
Dry matter (DM), total crude protein (TCP) and amino acid concentrations in feedstuffs (g/100 g as received)

Code Feedstuff DM TCP ALA ARG ASP GLU GLY HIS ILE LEU LYS MET PHE SER THR TRY TYR VAL
CSMO06  Cottonseed meal 879 447 181 526 420 812 196 134 157 279 212 051 246 151 136 - 142 224
CSMO07  Cottonseed meal 877 450 181 519 417 865 196 131 15 277 212 056 242 149 136 - 143 222
PKMO01 Palm kernel meal 944 136 062 192 125 300 065 032 055 104 040 017 064 078 0.53 - 024 0.77
SBMO1  Soyabean meal, full-fat 935 390 161 29 430 720 159 110 174 298 260 042 18 224 163 - 133 184
SBMO02  Soyabean meal 898 448 194 316 506 821 191 123 217 346 260 055 227 275 189 059 166 223
SMB03  Soyabean meal 90.7 461 189 343 510 869 187 127 204 345 275 061 215 264 191 - 156 215
SBMO04  Soyabean meal 90.2 463 201 361 537 833 193 135 197 361 306 062 232 300 18 061 171 210
SBMO05  Soyabean meal 921 464 204 349 526 855 19 129 211 358 303 057 222 279 192 062 18 218
SBMO06  Soyabean meal 928 467 201 359 517 842 193 136 182 354 299 061 240 251 18 058 182 2.09
SBMO07  Soyabean meal 901 473 226 315 515 778 226 140 245 391 264 065 260 192 178 - 183 2.66
SBMO08  Soyabean meal 90.2 477 207 368 564 872 199 134 223 380 291 060 249 249 195 061 189 238
SBMO09  Soyabean meal 879 480 205 344 536 889 194 144 221 374 291 065 232 274 205 - 167 228
SBM10 Soyabean meal 956 481 204 366 549 922 217 150 217 363 279 074 223 291 206 - 1.57 2.29
SBM11 Soyabean meal 915 483 203 358 543 873 201 138 18 363 278 065 246 25 191 064 189 205
SBM12  Soyabean meal 88.1 487 210 354 547 896 202 145 224 380 3.02 066 235 279 207 - 167 232
SBM13  Soyabean meal 926 487 231 368 58 89 217 150 218 372 294 069 251 263 215 069 190 239




TABLE 1 (Cont)
Dry matter (DM), total crude protein (TCP) and amino acid concentrations in feedstuffs (g/100 g as received)
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Code Feedstuff DM TCP ALA ARG ASP GLU GLY HIS ILE LEU LYS MET PHE SER THR TRY TYR VAL
SBM14 Soyabean meal 909 490 232 392 625 960 224 15 244 392 341 072 279 253 211 071 202 260
SBM15 Soyabean meal 923 491 241 383 595 884 238 140 251 407 320 070 279 283 228 071 216 258
SBM16 Soyabean meal 909 498 231 373 577 952 217 151 235 39 314 067 244 298 222 - 177 244
SMO01 Sunflower meal 906 310 128 242 268 58 171 078 120 203 108 071 141 134 119 034 089 151
SM02 Sunflower meal 910 346 146 290 316 668 195 081 127 220 119 08 155 157 132 036 092 1.60
SMO03 Sunflower meal 946 363 145 287 306 717 185 097 144 222 109 044 154 165 132 - 086 1.72
SM04 Sunflower meal 935 366 153 297 320 659 207 088 138 222 127 083 163 154 131 039 091 170

Grain Legumes

CPO1 Chickpea 930 213 092 232 243 342 08 061 101 161 135 019 122 122 077 018 058 1.05
FBO1 Faba bean 923 238 104 233 258 379 105 062 108 180 150 015 102 129 089 019 076 122
FPO1 Field Pea 911 216 100 207 250 364 098 055 098 158 148 016 104 118 0.86 0.2 061 114
FPO2 Field Pea 906 229 101 249 269 38 099 061 08 165 157 017 104 112 086 018 0.72 1.03
FPO3 Field pea 895 229 103 242 291 412 107 061 112 184 171 022 124 086 082 - 092 124

LO1 Lupin, angustifolius 90.7 288 103 344 308 638 127r 087 130 215 170 022 116 152 099 028 117 127




TABLE 1 (Cont)
Dry matter (DM), total crude protein (TCP) and amino acid concentrations in feedstuffs (g/100 g as received)
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Code Feedstuff DM TCP ALA ARG ASP GLU GLY HIS ILE LEU LYS MET PHE SER THR TRY TYR VAL
L02 Lupin, angustifolius 929 299 109 321 300 629 129 083 136 210 160 019 122 168 110 025 112 133
LO3 Lupin, angustifolius 920 304 109 363 325 693 134 088 130 210 168 025 137 153 114 026 125 131
LO4 Lupin, angustifolius 933 304 114 340 325 607 145 094 145 228 178 022 133 120 101 - 124 141
LO5 Lupin, angustifolius 926 340 130 405 345 739 139 099 134 239 179 023 133 172 119 027 126 130
LO6 Lupin, albus 935 347 122 38 35 673 141 081 164 251 161 021 136 199 133 028 159 155

Animal Protein Meals

BMO1 Blood meal 919 8.7 732 378 98 832 391 611 088 118 978 133 657 567 517 128 293 850
BMO02 Blood meal 927 913 691 387 995 809 39 597 089 118 840 136 655 568 528 135 284 829
FTMO01 Feather meal 929 871 419 579 607 953 652 103 471 726 233 070 423 106 439 045 273 6.87
FMO01 Fish meal 908 589 352 362 526 697 469 155 252 407 422 168 226 315 283 050 194 283
FMO02 Fish meal 921 616 404 347 526 718 425 154 277 446 518 163 246 288 274 064 201 313
FMO03 Fish meal 929 638 405 446 571 861 529 139 244 473 412 183 256 353 281 051 199 3.04

MBMO01  Meat and bone meal 920 478 370 319 334 538 640 122 157 289 208 065 142 209 169 026 121 239
MBMO02  Meat and bone meal 918 490 39 347 351 599 731 099 154 297 226 077 155 209 161 019 110 224
MBMO03  Meat and bone meal 929 499 373 361 387 631 672 111 145 315 228 081 172 202 171 026 121 212
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Dry matter (DM), total crude protein (TCP) and amino acid concentrations in feedstuffs (g/100 g as received)

TABLE 1 (Cont)

Code Feedstuff DM TCP ALA ARG ASP GLU GLY HIS ILE LEU LYS MET PHE SER THR TRY TYR VAL
MBMO04  Meat and bone meal 92.6 54.0 3.90 3.45 4.48 6.79 6.88 1.50 1.64 411 2.81 0.81 3.16 2.27 1.93 0.30 1.39 2.88
MBMO5 Meat and bone meal 92.6 54.6 4.09 3.69 3.93 6.46 7.54 1.11 1.76 3.23 2.76 0.88 3.23 2.50 1.84 0.24 1.18 2.48
MBMO06  Meat and bone meal 92.4 54.8 4.17 3.88 4.15 6.90 6.99 1.26 1.70 3.38 2.72 0.81 2.09 1.52 1.61 - 1.33 2.42
MBMO7  Meat and bone meal 91.6 55.0 4.20 3.87 4.14 6.84 7.32 1.24 1.70 3.36 251 0.78 2.07 1.51 1.59 - 1.30 2.42
MBMO08  Meat and bone meal 91.2 55.7 3.88 3.87 4.15 7.03 6.85 1.16 1.86 3.62 2.46 0.81 3.62 2.56 2.06 0.27 1.46 2.69
MBMO09 Meat and bone meal 94.6 56.5 4.30 3.67 4,25 6.97 6.83 1.39 1.76 3.55 2.74 0.91 2.22 1.55 1.66 - 1.34 2.58
MBM10 Meat and bone meal 95.5 58.6 3.87 3.9 4.21 7.21 6.73 1.55 1.71 3.75 3.04 1.00 1.86 2.69 2.15 - 1.38 2.44

PMO1 Poultry meal 93.5 63.0 3.81 419 4.92 7.89 5.74 1.72 2.27 4.29 3.86 1.35 2.23 2.82 2.55 - 1.75 2.75
Miscellaneous
MIS01 Biscuit meal 92.9 10.4 0.55 0.52 0.70 2.54 0.46 0.30 0.41 0.88 0.27 0.16 0.51 0.61 0.37 - 0.30 0.53
MIS02 Casein 93.1 87.0 3.28 3.57 7.86 20.1 17.9 2.63 5.54 8.90 9.46 3.08 4,98 5.74 4.47 1.18 5.72 6.60
MIS03 Casein 92.9 87.6 3.34 3.65 7.91 20.7 18.1 2.80 5.24 9.08 8.48 2.71 4.95 5.86 4.44 1.06 5.38 6.60
MIS04 Casein 92.0 87.9 3.31 3.58 7.96 20.5 17.9 2.81 5.39 9.12 8.61 2.68 4,90 5.82 4.39 1.04 541 6.31
MIS05 Dogfood scrap meal 92.7 23.1 1.35 1.30 1.62 4.55 1.51 0.56 0.93 1.90 1.03 0.35 1.06 1.47 0.88 - 0.75 1.12
MIS06 Gelatin 92.1 88.2 8.62 7.20 5.35 9.79 21.7 0.69 1.43 2.76 3.23 0.82 1.81 3.66 1.83 0 0.46 2.20
MISO7 Maize gluten 91.9 64.3 5.83 2.12 4.16 14.3 1.75 1.36 274 1129 1.08 1.37 4,17 3.04 2.10 - 3.53 3.21
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TABLE 2 Summary: Total amino acid concentrations in feedstuffs

“Dry matter (DM)), total crude protein (TCP) and amino acid concentrations in feedstuffs (g/100 g as received). Values in parentheses refer to standard deviation of mean

estimates.
Feedstuff DM TCP ALA ARG ASP GLU GLY HIS ILE LEU LYS MET PHE SER THR TRY TYR VAL
Cereals
Barley 89.6 8.50 0.41 0.49 0.57 2.26 0.39 0.23 0.34 0.69 0.36 0.13 0.48 0.44 0.31 0.11 0.27 0.48
Maize 89.5 8.00 0.66 0.40 0.57 1.63 0.34 0.24 0.32 1.08 0.25 0.15 0.43 0.42 0.34 0.06 0.27 0.43
(1.40) (0.36) (0.06) (0.02) (0.04) (0.11) (0.04) (0.02) (0.03) (0.07) (0.02) (0.02) (0.03) (0.09) (0.07) (0) (0.04) (0.04)
Maize, high lysine 92.0 9.80 0.71 0.66 0.94 1.73 0.55 0.37 0.39 0.96 0.42 0.14 0.44 0.57 0.41 0.09 0.33 0.59
Sorghum, 7% 90.6 7.10 0.68 0.36 0.54 1.66 0.26 0.19 0.32 1.09 0.20 0.14 0.43 0.35 0.26 0.07 0.31 0.41
Sorghum 8% 90.6 8.06 0.72 0.34 0.50 1.62 0.26 0.20 0.33 1.06 0.19 0.14 0.42 0.36 0.26 0.09 0.28 0.41
(0.71) (0.06) (0.15) (0.12) (0.10) (0.22) (0.07) (0.03) 0.08) (0.19) (0.07) (0.05) (0.10) (0.02) (0.03) (0.13) (0.10)
Sorghum 9% 89.8 9.02 0.69 0.27 0.48 1.61 0.23 0.19 0.30 1.03 0.16 0.11 0.38 0.39 0.26 - 0.22 0.37
(0.64) (0.38) (0.01) (0) (0) (0.01) (0.01) (0.01) (0.01) (0) (0.01) (0) (0.01) (0.01) (0.01) (0.02)
Sorghum 10% 88.3 10.2 0.94 0.38 0.67 2.10 0.31 0.23 0.43 1.39 0.22 0.16 054 042 0.31 0.10 0.33 0.52
(0.90) (0.35) (0.22) (0.09) (0.14) (0.44) (0.06) (0.04) (0.10) (0.32) (0.05) (0.04) (0.13) (0.05) (0.04) (0.13)
Sorghum, 11% 89.3 111 1.04 0.42 0.75 2.38 0.35 0.25 0.48 1.55 0.23 0.18 0.61 0.49 0.35 0.11 0.38 0.58
(1.40) (0.20) (0.15) (0.07) (0.08) (0.27) (0.04) (0.03) (0.07) (0.16) (0.03) (0.04) (0.08) (0.08) (0.03) (0.01) (0.11) (0.08)
Sorghum, 12% 90.3 11.7 0.97 0.37 0.68 2.13 0.31 0.25 0.43 1.44 0.20 0.16 0.53 0.54 0.35 0.11 0.32 0.52
(0.68) (0.09) (0.15) (0.07) (0.15) (0.15) (0.07) (0.05) (0.09) (0.20) (0.05) (0.04) (0.09) (0.11) (0.07) (0.08)
Triticale 90.6 10.5 0.43 0.54 0.63 2.71 0.44 0.26 0.38 0.70 0.37 0.15 0.49 0.51 0.35 0.10 0.27 0.49
(0.56) (0.26) (0.01) (0.03) (0.03) (0.08) (0.02) (0.01) (0.03) (0.03) (0) (0.01) (0.03) (0.04) (0.02) (0.01) (0.03) (0.03)
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TABLE 2 (cont)
Summary: Dry matter (DM), total crude protein (TCP) and amino acid concentrations in feedstuffs (g/100 g as received). Values in parentheses refer to standard deviation
of mean estimates

Feedstuff N DM TCP ALA ARG ASP GLU GLY HIS ILE LEU LYS MET PHE SER THR TRY TYR VAL
Wheat, 9% 5 914 910 038 047 053 284 043 026 037 068 031 013 045 055 032 011 024 045
(1.66) (0.24) (0.01) (0.03) (0.01) (0.16) (0.02) (0.01) (0.01) (0.02) (0.02) (0.02) (0.02) (0.04) (0.01) (0.01) (0.04) (0.02)
Wheat, 10% 7 9.2 101 041 051 056 292 046 027 039 075 034 014 050 055 033 - 028 048
(1.88) (0.35) (0.02) (0.03) (0.03) (0.49) (0.04) (0.01) (0.03) (0.04) (0.03) (0.01) (0.030) (0.11) (0.02) (0.05) (0.04)
Wheat, 11% 3 909 108 043 057 059 345 046 030 043 082 033 015 056 061 036 011 033 052
(1.27) (0.10) (0.01) (0.01) (0.01) (0.04) (0.04) (0.02) (0.03) (0.03) (0.03) (0.01) (0.02) (0.05) (0.02) (0.01) (0.03)
Wheat, 12% 5 914 119 047 060 064 376 053 032 046 087 037 016 060 064 038 013 032 0.56
(1.53) (0.28) (0.02) (0.04) (0.04) (0.61) (0.03) (0.01) (0.04) (0.05) (0.02) (0.03) (0.02) (0.14) (0.03) (0.02) (0.03)
Wheat, 13% 1 920 125 043 053 058 397 052 029 048 084 032 019 059 063 037 015 034 0.56
Wheat, 14% 1 917 137 049 062 066 434 058 032 054 093 036 022 066 069 041 017 039 0.63
Wheat, 15% 3 910 151 054 069 075 540 063 041 062 1.09 043 018 080 089 047 - 045 069
(0.84) (0.15) (0.01) (0.02) (0.01) (0.13) (0.01) (0.01) (0.02) (0.02) (0.02) (0.02) (0.04) (0.01) (0.01) (0.01) (0.01)
Wheat, 16% 2 934 160 056 075 085 545 071 042 064 113 047 020 080 098 052 016 048 0.72
(0.07) (0.28) (0) (0.02) (0.08) (0.21) (0.06) (0) (0.01) (0) (0.01) (0) (0.01) (0.05) (0.04) (0.04)  (0)

Cereal by-products
Millmix 1 874 149 069 098 102 276 077 044 046 090 067 010 053 072 052 - 0.31 0.66

Millrun 1 921 151 068 092 097 307 076 040 051 08 057 021 058 069 049 021 040 0.70

Rice pollard 1 905 129 076 103 126 171 071 046 049 093 068 024 057 077 057 015 042 0.70




TABLE 2 (cont)
Summary: Dry matter (DM), total crude protein (TCP) and amino acid concentrations in feedstuffs (g/100 g as received). Values in parentheses refer to standard deviation
of mean estimates

Feedstuff N DM TCP ALA ARG ASP  GLU GLY HIS ILE LEU LYS MET PHE SER THR TRY TYR VAL

G¢

Oilseed Meals

Canola meal, full-fat 1 917 266 128 176 210 499 139 107 118 200 193 031 115 148 129 036 087 148
Canola meal, 28% 1 906 277 130 166 200 487 153 088 127 209 170 038 124 097 120 - 100 166
Canola meal, 29% 1 923 291 136 184 229 532 151 106 131 215 199 037 123 160 141 050 099 1.62
Canola meal, 30% 1 892 297 125 188 221 509 154 104 127 214 191 044 120 172 155 044 098 152
Canola meal, 31% 1 887 312 133 192 218 552 151 086 132 219 207 041 125 102 123 - 101 168
Canola meal, 34% 1 885 340 157 213 249 631 182 101 150 254 225 041 141 117 142 - 111 195
Canola meal, 35% 3 917 352 153 205 244 608 178 112 142 244 195 056 142 182 164 040 110 1.80
(1.15) (0.26) (0.05) (0.13) (0.13) (0.25) (0.07) (0.17) (0.19) (0.09) (0.01) (0.02) (0.01) (0.04) (0.12) (0.04) (0.02) (0.16)
Canola meal, 37% 2 893 368 168 234 272 694 196 115 163 276 228 048 156 125 151 - 117 212
(0.57) (0.36) (0.02) (0.09) (0.06) (0.13) (0.04) (0.06) (0.03) (0.04) (0.08) (0.01) (0.01) (0.02) (0.03) (0.03) (0.05)
Canola meal, 38% 1 940 379 164 243 263 707 176 114 151 268 237 057 144 18 175 - 108 188
Canola meal, 39% 2 916 391 171 238 271 710 193 116 151 276 207 059 151 18 177 052 113 1.94
(1.06) (0.42) (0.10) (0.16) (0.17) (0.08) (0.11) (0.04) (0.01) (0.11) (0.03) (0.02) (0.12) (0.05) (0.01) (0.11) (0.06)
Copra meal 1 903 217 104 305 199 467 093 057 081 159 055 033 103 120 084 - 045 1.02
Cottonseed meal, 38% 2 914 383 158 454 372 770 167 123 131 234 170 054 209 188 136 051 122 181

(1.77) (0.21) (0.01) (0.14) (0.05) (0.13) (0.06) (0.13) (0.09) (0.02) (0.16) (0.03) (0.04) (0.18) (0.07) (0.01) (0.01) (0.02)
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TABLE 2 (cont)

Summary: Dry matter (DM), total crude protein (TCP) and amino acid concentrations in feedstuffs (g/100 g as received). Values in parentheses refer to standard deviation

of mean estimates

Feedstuff DM TCP ALA ARG ASP GLU GLY HIS ILE LEU LYS MET PHE SER THR TRY TYR VAL
Cottonseed meal, 40% 918 400 172 483 396 840 187 135 143 251 197 060 239 177 137 047 135 2.00
(1.27) (0.40) (0.05) (0.22) (0.11) (0.28) (0.08) (0.07) (0.07) (0.07) (0.14) (0.07) (0.02) (0.35) (0.08) (0.01) (0.05) (0.10)
Cottonseed meal, 45% 878 449 181 522 419 839 196 132 157 278 212 053 244 150 136 - 142 223
(14) (0.18) (0.05) (0.02) (0.37) (0.02) (0.01) (0.01) (0) (0.03) (0.03) (0.02) (0.01) (0.02)
Palm kernel meal 944 136 062 192 125 300 065 032 055 104 040 017 064 078 053 - 024 0.77
Soyabean meal, full-fat 935 390 161 296 430 720 159 110 174 298 260 042 185 224 163 - 133 184
Soyabean meal, 45% 898 448 194 316 506 821 191 123 217 342 260 055 227 275 189 059 166 2.23
Soyabean meal, 46% 910 463 198 351 524 852 192 130 204 355 296 060 223 281 191 062 171 214
(0.98) (0.15) (0.08) (0.09) (0.14) (0.18) (0.05) (0.04) (0.07) (0.09) (0.17) (0.03) (0.09) (0.18) (0.02) (0.01) (0.15) (0.04)
Soyabean meal, 47% 915 470 214 337 516 810 210 138 213 372 282 063 250 222 18 058 1.83 2.37
(1.91) (0.46) (0.18) (0.31) (0.01) (0.45) (0.24) (0.03) (0.44) (0.26) (0.25) (0.03) (0.14) (0.42) (0.06) (0.01) (0.40)
Soyabean meal, 48% 913 480 205 359 548 889 155 142 211 370 285 066 238 267 199 063 175 225
(3.23) (0.25) (0.02) (0.11) (0.12) (0.23) (0.98) (0.07) (0.18) (0.08) (0.07) (0.06) (0.12) (0.19) (0.07) (0.02) (0.16) (0.14)
Soyabean meal, 49% 910 489 228 374 589 908 220 148 234 38 314 069 261 270 215 070 194 247
(2.05) (0.22) (0.13) (0.17) (0.32) (0.35) (0.15) (0.07) (0.16) (0.15) (0.21) (0.02) (0.22) (0.14) (0.09) (0.01) (0.21) (0.14)
Soyabean meal, 50% 909 49.8 231 373 577 952 217 151 235 396 314 067 244 298 222 - 177 244
Sunflower meal, 31% 906 310 128 242 268 58 171 078 120 203 108 071 141 134 119 034 089 151
Sunflower meal, 35% 910 346 146 290 316 668 195 081 127 220 119 085 155 157 132 036 092 1.60
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TABLE 2 (cont)
Summary: Dry matter (DM), total crude protein (TCP) and amino acid concentrations in feedstuffs (g/100 g as received). Values in parentheses refer to standard deviation
of mean estimates

Feedstuff N DM TCP ALA ARG ASP GLU GLY HIS ILE LEU LYS MET PHE SER THR TRY TYR VAL
Sunflower meal, 36% 1 946 363 145 287 306 717 18 097 144 222 109 044 154 165 132 - 086 1.72
Sunflower meal, 37% 1 935 366 153 297 320 659 207 088 138 222 127 083 163 154 131 039 091 170

Grain Legumes

Chickpea 1 930 213 092 232 243 342 08 061 101 161 135 019 122 122 077 018 058 1.05
Faba bean 1 923 238 104 233 258 379 105 062 108 18 150 015 102 129 089 019 076 122
Field pea 3 904 225 101 233 270 387 101 059 09 169 159 018 111 105 08 019 075 114

(0.82) (0.75) (0.01) (0.22) (0.20) (0.24) (0.05) (0.03) (0.13) (0.13) (0.11) (0.03) (0.12) (0.17) (0.02) (0.01) (0.16) (0.10)

Lupin, angustifolius 5 923 307 113 355 321 661 135 090 135 220 171 022 128 153 109 027 121 132
(1.01) (1.96) (0.10) (0.32) (0.17) (0.54) (0.07) (0.06) (0.06) (0.13) (0.08) (0.02) (0.09) (0.21) (0.09) (0.01) (0.06) (0.05)

Lupin, albus 1 935 3470 122 38 35 673 141 081 164 251 161 021 136 199 133 028 159 155

Animal Protein Meals

Blood meal 2 923 905 712 383 991 821 391 604 08 118 909 135 656 568 523 132 289 840

(0.57) (1.13) (0.29) (0.06) (0.06) (0.16) (0.01) (0.10) (0.01) (0) (0.98) (0.02) (0.01) (0.01) (0.08) (0.05) (0.06) (0.15)
Feather meal 1 929 871 419 579 607 953 652 103 471 726 233 070 423 106 439 045 273 6.87
Fish meal 3 919 614 387 38 541 759 499 149 258 442 451 171 243 319 279 055 198 3.00

(1.06) (2.45) (0.30) (0.53) (0.26) (0.89) (0.42) (0.09) (0.17) (0.33) (0.59) (0.10) (0.15) (0.33) (0.05) (0.08) (0.04) (0.15)

Meat and bone meal, 48% 1 920 478 370 319 334 538 640 122 157 289 208 065 142 209 169 026 121 239
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TABLE 2 (cont)

Summary: Dry matter (DM), total crude protein (TCP) and amino acid concentrations in feedstuffs (g/100 g as received). Values in parentheses refer to standard deviation

of mean estimates

Feedstuff DM TCP ALA ARG ASP GLU GLY HIS ILE LEU LYS MET PHE SER THR TRY TYR VAL
Meat and bone meal, 49% 918 490 396 347 351 599 731 099 154 297 226 077 155 209 161 019 110 224
Meat and bone meal, 50% 929 499 373 361 387 631 672 111 145 315 228 081 172 202 171 026 121 212
Meatand bone meal, 54% 926 540 390 345 448 679 688 150 164 411 281 081 316 227 193 030 139 288
Meat and bone meal, 55% 922 548 415 382 407 673 728 121 172 332 266 082 246 184 168 024 127 244
(0.53) (0.19) (0.06) (0.11) (0.12) (0.24) (0.28) (0.08) (0.04) (0.08) (0.13) (0.05) (0.66) (0.57) (0.14) (0.08) (0.03)
Meat and bone meal, 56% 91.2 557 388 387 415 703 68 116 18 362 246 081 362 256 206 027 146 2.69
Meat and bone meal, 57% 946 565 430 367 425 697 683 139 176 355 274 091 222 155 1.66 - 134 258
Meat and bone meal , 59% 955 586 387 390 421 721 673 155 171 375 304 100 18 269 215 - 138 244
Poultry meal 935 630 381 419 492 789 574 172 227 429 38 135 223 282 255 - 1.75 275
Miscellaneous
Biscuit meal 929 104 055 052 070 254 046 030 041 088 027 016 051 061 037 - 0.30 0.53
Casein 927 85 331 360 791 204 180 275 539 903 88 282 494 581 443 109 550 6.50
(0.59) (0.46) (0.03) (0.04) (0.05) (0.31) (0.12) (0.10) (0.15) (0.12) (0.53) (0.22) (0.04) (0.06) (0.04) (0.08) (0.19) (0.17)
Dogfood scrap meal 927 231 135 130 162 455 151 05 093 190 103 035 106 147 0.88 - 075 1.12
Gelatin 921 882 862 720 53 979 217 069 143 276 323 082 181 366 1.83 - 046 2.20
Maize gluten 919 643 583 212 416 143 175 136 274 113 108 137 417 3.04 210 - 353 321
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TABLE 3 Apparent ileal digestibility coefficients of protein and amino acids in feedstuffs

Dry matter (DM) and total crude protein (TCP) concentrations (g/100 g as received) and apparent ileal digestibility coefficients of crude protein (CP) and amino acids in
feedstuffs for broilers

Code Feedstuff DM TCP CP ALA ARG ASP GLU GLY HIS ILE LEU LYS MET PHE SER THR TRY TYR VAL
Cereals

BO1 Barley 89.6 8.50 - 0.67 073 059 0.83 060 0.66 0.72 0.76 069 0.79 076 062 062 072 065 0.72
MO1 Maize 89.1 7.60 0.79 0.88 0.86 0.76 090 0.74 0.85 0.84 091 0.79 0.88 0.87 0.77 0.65 - 0.79 0.82
MO02 Maize 88.1 7.80 080 090 088 081 092 0.77 0.86 085 091 079 091 0.88 0.79 0.67 - 0.79 0.83
MO03 Maize 90.5 7.80 074 086 083 074 088 0.68 0.79 080 0.89 0.78 0.87 084 074 060 066 076 0.77
MO04 Maize 90.2 7.90 0.86 0.92 0.88 0.83 093 0.78 0.88 0.87 093 085 0.92 0.90 0.82 073 071 073 0.86
MO05 Maize 88.5 8.10 079 088 087 079 090 075 0.86 083 090 081 0.9 085 077 072 070 0.79 0.81
MO06 Maize 91.9 8.10 0.80 0.91 090 0.84 093 079 0.88 086 092 084 0.93 088 082 073 075 0.80 0.85
MOQ7 Maize 88.3 8.70 082 090 087 080 091 0.77 0.87 084 091 080 090 0.87 0.81 0.69 - 0.77 0.83
M08 Maize, high lysine 92.0 9.80 0.79 0.86 089 084 090 0.77 0.86 0.83 0.88 084 0.88 0.84 0.77 073 070 0.80 0.82
S01 Sorghum 90.6 7.10 0.74 0.79 075 072 080 064 0.66 074 079 0.70 0.78 075 070 058 0.71 0.67 0.71
S02 Sorghum 90.1 8.02 0.73 0.84 0.75 0.75 085 0.64 0.64 0.79 084 067 0.78 0.82 0.72 0.60 - 0.72 0.74
S03 Sorghum 91.1 8.10 0.79 0.89 086 0.82 090 0.75 0.80 0.84 0.89 075 0.87 0.85 0.80 072 0.76 0.80 0.83
S04 Sorghum 90.2 8.75 072 08 080 079 08 0.69 0.70 081 0.8 075 0.81 083 0.76 0.67 - 0.78 0.77
S05 Sorghum 89.3 9.29 0.69 0.82 071 076 0.82 067 0.62 0.77 082 070 0.75 080 074 0.63 - 0.71 0.73

S06 Sorghum 89.2 9.82 08 08 078 081 087 072 071 083 08 075 083 08 078 0.70 - 0.78 0.79
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TABLE 3 (cont)
Dry matter (DM) and total crude protein (TCP) concentrations (g/100 g as received) and apparent ileal digestibility coefficients of crude protein (CP) and amino acids in

feedstuffs for broilers

Code Feedstuff DM TCP CP ALA ARG ASP GLU GLY HIS ILE LEU LYS MET PHE SER THR TRY TYR VAL
S07  Sorghum 884 103 - 083 078 078 084 066 074 078 08 075 080 08 074 064 0980 073 076
S08  Sorghum 874 105 082 091 084 08 09 075 075 087 091 083 08 08 081 071 - 081 084
S09  Sorghum 900 109 o077 08 072 076 083 066 062 078 083 067 075 081 073 0.61 - 0.71 0.73
S10  Sorghum 903 109 078 084 08 078 083 072 074 081 084 072 084 083 078 0.69 - 0.75 0.79
S11  Sorghum 879 110 082 08 081 08 087 074 072 084 08 079 08 08 076 068 075 079 081
S12  Sorghum 904 110 084 092 084 087 073 092 076 087 092 077 076 090 084 0.76 - 084 085
S13  Sorghum 899 111 083 088 083 08 08 073 076 083 087 072 08 08 079 070 072 081 081
S14  Sorghum 871 114 078 08 082 081 08 077 079 083 08 077 084 08 08 0.72 - 0.77 082
S15  Sorghum 905 116 078 08 08 083 08 076 072 08 08 076 084 087 082 0.73 - 081 081
S16  Sorghum 90.8 116 - 084 08 077 08 070 073 08 08 075 08 08 073 066 074 079 0.80
S17  Sorghum 895 118 077 08 082 082 08 074 073 083 08 078 082 08 080 0.72 - 0.80 0.80
TO1  Triticale 905 102 076 075 079 074 091 072 074 08 08 078 088 08 076 069 076 079 0.78
TO2  Triticale 90.1 106 071 070 070 067 08 068 071 074 076 069 079 079 072 061 074 076 0.78
TO3  Triticale 912 107 O77 OY6 078 075 091 076 08 08 08 075 08 08 079 071 076 075 0.78
W01 Wheat, Triller 899 880 072 070 070 062 089 068 064 077 073 069 074 069 070 057 080 063 0.74
W02  Wheat, Tailem Bent 936 900 077 073 074 069 092 073 075 08 08 070 078 083 078 0.67 - 0.68 0.77
W03  Wheat 90.7 920 080 087 08 08 09 087 08 08 091 08 092 08 087 073 082 084 0387
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TABLE 3 (cont)
Total Dry matter (DM) and total crude protein (TCP) concentrations (g/100 g as received) and apparent ileal digestibility coefficients of crude protein (CP) and amino
acids in feedstuffs for broilers

Code  Feedstuff DM TCP CP ALA ARG ASP GLU GLY HIS ILE LEU LYS MET PHE SER THR TRY TYR VAL
W04  Wheat 92.7 9.30 081 0.79 0.80 0.76 0.94 0.80 0.81 0.84 0.86 0.76 0.85 0.87 0.83 0.73 - 0.78 0.82
W05  Wheat 90.1 9.40 083 0.79 0.81 0.75 0.94 0.79 0.83 084 086 0.77 0.85 0.87 0.81 069 0.85 0.73 0.81
W06  Wheat, Meering 88.9 9.60 0.78 0.74 0.70 0.68 0.92 0.73 0.78 081 083 0.78 0.80 0.84 0.78 0.66 - 0.73 0.80
W07  Wheat 88.4 9.70 0.77 0.69 0.66 0.89 0.69 0.72 0.61 0.74 070 0.78 0.81 0.64 0.75 0.82 - 0.59 0.74
W08  Wheat, Currawong 915 10.1 076 0.71 0.74 0.65 0.91 0.73 0.75 0.78 081 0.67 0.80 0.81 0.77 0.63 - 0.73 0.75
W09  Wheat, Lowan 90.1 10.1 0.79 0.79 0.82 0.76 0.94 0.79 0.78 0.85 0.86 0.82 0.86 0.86 0.82 0.72 - 0.73 0.82
W10  Wheat 88.0 10.4 0.77 0.69 0.72 0.63 0.83 0.70 0.73 0.76 0.79 0.64 0.74 0.79 0.76 0.61 - 0.69 0.72
W11  Wheat, Harvey 91.0 10.4 081 0.76 0.79 0.74 0.92 0.78 0.79 083 085 074 0.83 0.86 0.81 0.72 - 0.82 0.80
W12  Wheat, Murray Bridge 93.2 10.5 081 0.78 0.79 0.74 0.93 0.78 0.79 0.83 0.86 0.75 0.89 0.87 0.82 0.72 - 0.83 0.83
W13  Wheat, Lawson 92.3 10.7 0.80 0.75 0.77 0.72 0.92 0.74 0.78 083 084 0.70 0.87 0.86 0.80 0.70 - 0.81 0.79
W14  Wheat 90.4 10.8 0.75 0.75 0.76 0.71 0.92 0.77 0.78 082 079 074 0.84 0.83 0.81 069 081 0.81 0.78
W15  Wheat 89.9 10.9 0.80 0.76 0.77 0.74 0.92 0.71 0.73 072 078 0.83 0.81 0.77 0.78 0.67 - 0.84 0.72
W16  Wheat 88.9 116 0.79 0.80 0.77 0.91 0.79 0.82 0.80 081 083 0.86 0.87 0.76 0.85 0.87 - 0.72 0.82
W17  Wheat 921 11.8 0.81 0.80 0.80 0.75 0.94 0.80 0.82 082 084 0.73 0.85 0.84 0.80 0.70 0.79 0.77 0.79
W18  Wheat, Broadbent 92.6 11.8 084 081 0.83 0.77 0.95 0.81 0.83 0.86 088 0.80 0.86 0.89 084 0.75 - 0.84 0.83
W19  Wheat 924 121 084 0.79 0.80 0.77 0.94 0.81 0.82 0.86 0.87 0.76 0.83 0.89 0.83 0.75 - 0.81 0.83
W20  Wheat, Bouchier 91.0 12.3 083 0.79 0.80 0.75 0.94 0.80 0.81 0.85 0.87 0.78 0.83 0.89 084 074 - 0.82 0.82
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TABLE 3 (cont)

Dry matter (DM) and total crude protein (TCP) concentrations (g/100 g as received) and apparent ileal digestibility coefficients of crude protein (CP) and amino acids in

feedstuffs for broilers

Code  Feedstuff DM TCP CP ALA ARG ASP GLU GLY HIS ILE LEU LYS MET PHE SER THR TRY TYR VAL
W21 Wheat, old season 92.0 125 084 083 08 080 09 084 08 089 090 08 091 091 08 078 085 084 086
W22 Wheat, new season 91.7 13.7 084 08 08 079 095 08 08 08 089 08 089 090 08 078 084 084 085
W23 Wheat 90.5 14.9 084 078 08 075 095 080 083 08 08 075 087 08 08 076 - 085  0.83
w24  Wheat 90.6 15.1 - 078 08L 075 095 08 084 08 08 076 087 090 084 075 - 085 0.83
w25  Wheat 92.0 15.2 085 080 08 077 095 08L 084 087 08 077 08 090 08 076 - 085 0.84
w26  Wheat 93.3 15.8 085 080 08 077 094 08 084 087 08 076 08 090 08 076 084 08 084
w27  Wheat, Warbler 93.4 16.2 083 078 079 076 095 08 08 083 08 076 08L 084 083 073 - 071  0.80
Cereal by-products

MMOL  Millmix 87.4 14.9 073 072 079 071. 08 067 074 074 076 079 079 076 066 061 - 069 0.72
MMO2  Millrun 92.1 15.1 069 072 074 071 087 068 072 075 076 073 08L 077 072 065 076 070 0.72
RPO1  Rice pollard 90.5 12.9 062 065 076 062 069 060 067 058 058 065 064 058 057 052 065 058 058
Oilseed Meals

CMO1  Canola meal, full-fat 917 26.6 - - 085 077 08 082 083 075 078 08 087 077 071 069 08 o070 075
CMO02  Canola meal 90.6 27.7 068 074 077 067 080 070 074 071 074 071 08 073 065 0.64 - 07  0.69
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TABLE 3 (cont)
Dry matter (DM) and total crude protein (TCP) concentrations (g/100 g as received) and apparent ileal digestibility coefficients of crude protein (CP) and amino acids in
feedstuffs for broilers

Code  Feedstuff DM TCP CP  ALA ARG ASP GLU GLY HIS ILE LEU LYS MET PHE SER THR TRY TYR VAL
CM03  Canola meal 92.3 29.1 - 076 081 073 084 074 078 072 075 078 08 075 067 065 08 076 071
CM04  Canola meal 89.2 29.7 080 078 084 077 08 077 081 075 078 081 091 081 070 068 078 073 0.73
CMO05  Canola meal 88.7 31.2 075 080 08 078 08 078 084 076 08 084 093 080 073 0.70 - 0.77 0.75
CM06  Canola meal 88.5 34.0 075 079 08 076 087 077 081 077 081 079 092 080 074 071 - 0.79 0.77
CMO07  Canola meal 91.7 35.0 066 063 074 060 081 065 068 061 067 064 091 074 058 051 077 068 0.58
CMO08  Canola meal 92.9 35.1 077 078 08 070 084 073 077 079 079 076 091 080 067 065 080 0.76 0.76
CM09  Canola meal 90.6 355 0.r7 077 082 071 08 077 079 078 077 077 091 078 069 066 073 076 0.73
CM10  Canola meal 89.7 36.5 073 078 084 073 08 074 079 076 079 075 089 079 072 0.69 - 0.77 0.74
CM11  Canola meal 88.9 37.0 078 081 08 078 08 078 08 079 083 080 091 08 072 072 - 0.79 0.78
CM12  Canola meal 94.0 37.9 081 084 08 082 080 09 082 081 08 084 09 08 078 0.75 - 081 0.80
CM13  Canola meal 92.3 38.8 076 078 084 070 084 073 077 076 079 077 091 079 069 066 079 079 0.74
CM14  Canola meal 90.8 39.4 075 077 083 070 077 084 073 074 078 074 08 079 070 0.66 - 0.76 0.73
CNMo01  Copra meal 90.3 21.7 063 075 08 071 078 070 061 074 076 051 071 079 071 0.63 - 065 0.76
csmo1  Cottonseed meal 90.1 38.1 072 066 08 071 082 067 073 066 067 056 074 076 0.68 0.58 - 0.74 0.67
Ccsmo2  Cottonseed meal 92.6 38.4 073 070 08 073 084 069 071 070 070 058 077 079 070 062 076 074 071
Ccsmo3  Cottonseed meal 91.6 39.6 075 068 087 074 084 068 075 067 071 054 077 078 071 063 075 072 0.70
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TABLE 3 (cont)
Dry matter (DM) and total crude protein (TCP) concentrations (g/100 g as received) and apparent ileal digestibility coefficients of crude protein (CP) and amino acids in
feedstuffs for broilers

Code Feedstuff DM TCP CP ALA ARG ASP  GLU GLY HIS ILE LEU LYS MET PHE SER THR TRY TYR VAL
CSM04  Cottonseed meal 93.2 40.0 0.76 069 0.85 0.75 084 068 0.71 0.67 0.67 0.52 0.78  0.80 0.66 0.59 0.76 0.76 0.72
CSMO05  Cottonseed meal 90.7 40.4 0.74 0.68 0.86 0.73 084 069 0.76 0.67 0.70 0.60 0.80 0.79 0.70 0.63 - 0.79 0.70
CSMO06  Cottonseed meal 87.9 447 0.72 065 084 0.69 081 0.67 0.74 0.62 0.66 0.60 0.74  0.76 0.69 0.59 - 0.75 0.66
CSMO07  Cottonseed meal 87.7 45.0 0.72 065 0.85 0.71 082 0.64 074 0.62 0.66 0.55 0.74  0.76 0.68 0.60 - 0.77 0.66
PKMO1 Palm kernel meal 94.4 13.6 0.54 0.72 0.82 0.62 075 0.67 061 073 0.74 0.57 0.71  0.76 0.70 0.63 - 0.58 0.78
SBMO01  Soyabean meal, full-fat 93.5 39.0 0.88 0.88 0.94 0.89 0.85 092 085 0.89 0.90 0.90 0.88 0.91 0.87 0.83 - 0.90 0.88
SBM02  Soyabean meal 89.8 448 0.83 081 0.86 0.77 083 076 082 081 081 0.84 0.89 0.82 0.80 0.76 084 084 0.80
SBMO03  Soyabean meal 90.7 46.1 0.84 085  0.92 0.78 0.88 0.89 08 086 0.87 0.87 0.83 0.90 0.83 0.79 - 0.89 0.83
SBM04  Soyabean meal 90.2 46.3 0.81 0.83  0.89 0.81 087 079 077 086 0.85 0.86 0.89  0.86 0.81 0.77 0.87 0.86 0.84
SBMO05  Soyabean meal 921 46.4 0.81 0.80 0.89 0.79 088 078 081 084 0.83 0.84 089 084 0.80 0.75 0.85 0.86 0.82
SBMO06  Soyabean meal 92.8 46.7 0.82 0.79  0.88 0.80 090 077 085 081 0.80 0.85 095 0.86 0.75 0.74 0.85 0.86 0.83
SBMO7  Soyabean meal 90.1 47.3 0.86 0.85  0.90 0.83 0.87 0.83 087 086 0.86 0.89 0.92 0.86 0.84 0.8 - 0.88 0.85
SBM08  Soyabean meal 90.2 47.7 0.82 0.79  0.86 0.79 0.83 0.77 082 0.80 0.80 0.85 0.88 0.80 0.79 0.74 - 0.83 0.79
SBM09  Soyabean meal 87.9 48.0 0.85 087 091 0.86 0.90 085 087 087 0.87 0.91 0.92 0.87 0.85 0.82 - 0.89 0.86
SBM10  Soyabean meal 95.6 48.1 0.82 085  0.92 0.86 0.86 090 082 087 0.87 0.88 0.89 0.89 0.85 0.79 - 0.88 0.87
SBM11  Soyabean meal 915 48.3 0.82 082  0.89 0.82 0.88 079 083 080 0.82 0.86 0.91 0.85 0.80 0.75 0.83 0.85 0.80
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TABLE 3 (cont)

Dry matter (DM) and total crude protein (TCP) concentrations (g/100 g as received) and apparent ileal digestibility coefficients of crude protein (CP) and amino acids in
feedstuffs for broilers

Code Feedstuff DM TCP CP ALA ARG ASP GLU GLY HIS ILE LEU LYS MET PHE SER THR TRY TYR VAL
SBM12  Soyabean meal 88.1 48.7 0.85 086 091 08 089 084 088 087 08 09 093 087 085 0.81 - 0.88 0.86
SBM13  Soyabean meal 92.6 48.7 0.81 08 08 079 087 073 08 08 08 08 087 08 076 077 083 082 0.82
SBM14  Soyabean meal 90.9 49.0 082 083 08 081 084 080 08 083 084 08 09 083 084 078 084 080 0.82
SBM15  Soyabean meal 92.3 49.1 083 078 o087 078 087 077 081 084 083 08 092 08 076 077 081 084 0.82
SBM16  Soyabean meal 90.9 49.8 0.83 08 08 081 08 087 081 08 08 08 08 08 083 0.79 - 0.87 0.85
SMO1 Sunflower meal 90.6 31.0 080 081 08 077 08 08 078 081 082 081 092 084 074 072 080 082 0.80
SM02 Sunflower meal 91.0 34.6 083 087 094 08 093 073 077 089 088 082 09 090 0.76 0.76 - 0.87 0.87
SMO03 Sunflower meal 94.6 36.3 0.84 08 093 082 074 092 070 087 08 079 091 090 0.78 0.78 - 0.86 0.86
SM04 Sunflower meal 93.5 36.6 0.79 080 09 08 08 078 081 083 08 079 08 08 076 073 082 087 0.83
Grain Legunes

CPO1 Chickpea 93.0 21.3 0.72 071 084 073 077 068 076 068 069 075 076 074 069 066 071 070 0.70
FBO1 Faba bean 92.3 23.8 066 068 078 069 073 064 070 065 066 073 067 067 065 064 063 066 0.65
FPO1 Field pea 91.1 21.6 0.66 066 078 068 073 065 069 062 063 078 063 064 064 062 063 064 0.62
FPO2 Field pea 90.6 22.9 0.79 080 08 081 08 077 079 077 076 08 078 078 077 074 075 077 0.76
FP0O3 Field pea 89.5 22.9 063 062 076 064 066 064 067 059 059 066 069 062 0.60 0.60 - 0.66 0.60




TABLE 3 (cont)
Dry matter (DM) and total crude protein (TCP) concentrations (g/100 g as received) and apparent ileal digestibility coefficients of crude protein (CP) and amino acids in
feedstuffs for broilers

Code  Feedstuff DM TCP CP  ALA ARG ASP GLU GLY HIS ILE LEU LYS MET PHE SER THR TRY TYR VAL
LO1 Lupin, angustifolius 90.7 28.8 08 081 08 083 082 081 084 082 084 08 083 08 081 076 079 085 0.80
L02 Lupin, angustifolius 92.9 29.9 084 084 09 084 08 08 08 082 084 08 084 084 083 081 082 086 0.83
LO3 Lupin, angustifolius 92.0 30.4 078 077 08 078 08 077 08 076 077 08 078 077 075 075 077 078 0.73
LO4 Lupin, angustifolius 93.3 30.4 082 081 08 082 08 082 084 082 083 084 080 083 081 0.77 - 0.84 0.80
LO5 Lupin, angustifolius 92.6 34.0 079 079 089 081 087 081 08 079 081 084 08 080 079 075 078 082 0.78
LO6 Lupin, albus 93.5 34.7 079 078 088 080 08 079 o081 o077 079 081 083 079 078 075 083 081 0.76

w
S Animal Protein Meals

BMO01  Blood meal 91.9 89.7 - 08 081 082 081 08 08 062 08 08 084 08 082 079 084 079 0.84
BM02  Blood meal 92.7 91.3 - 087 084 088 081 083 09 048 089 089 086 090 0.85 0.85 - 085 0.88
FTMO01 Feather meal 92.9 87.1 057 063 067 031 055 063 05 071 064 054 061 072 061 050 052 066 0.65
FMO01  Fishmeal 90.8 58.9 077 076 078 074 078 066 074 08L 082 082 082 080 073 0.75 - 0.75 0.79
FMO02  Fishmeal 92.1 61.6 - 066 068 053 065 067 065 065 065 067 066 063 058 059 072 062 0.60
FMO03  Fishmeal 92.9 63.8 0.74 079 081 067 078 070 071 082 082 083 08 080 067 070 081 078 0.79

MBMO01  Meat and bone meal 92.0 47.8 0.58 067 068 045 065 069 060 066 065 062 065 070 052 053 060 054 061
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TABLE 3 (cont)
Dry matter (DM) and total crude protein (TCP) concentrations (g/100 g as received) and apparent ileal digestibility coefficients of crude protein (CP) and amino acids in

feedstuffs for broilers

Code

Feedstuff DM TCP CP  ALA ARG ASP GLU GLY HIS ILE LEU LYS MET PHE SER THR TRY TYR VAL
MBMO02 Meat and bone meal 91.8 49.0 053 062 064 034 056 059 054 058 060 053 063 069 047 046 056 059 0.60
MBMO03 Meat and bone meal 92.9 49.9 073 076 076 060 073 073 073 075 076 076 079 075 067 068 070 073 0.73
MBMO04 Meat and bone meal 92.6 54.0 069 073 076 052 071 073 065 071 068 071 081 069 063 063 068 069 0.67
MBMO05 Meat and bone meal 92.6 54.6 059 063 066 043 062 055 066 067 068 067 072 074 052 054 - 0.67 0.65
MBMO06 Meat and bone meal 924 54.8 074 o077 077 067 077 071 08 08L 081 079 083 081 073 0.75 - 081 0.79
MBMO7 Meat and bone meal 91.6 55.0 075 079 082 066 079 075 078 081 082 081L 084 081 073 0.76 - 0.81 0.80
MBMO08 Meat and bone meal 91.2 55.7 061 072 072 047 066 069 068 068 071 072 074 071 054 059 057 061 0.70
MBMO09 Meat and bone meal 94.6 56.5 069 070 073 062 072 075 076 077 078 075 081 077 067 0.71 - 0.78 0.76
MBM10 Meat and bone meal 95.5 58.6 060 067 054 040 034 055 064 056 057 048 072 059 039 044 - 0.48 0.54
PMO1 Poultry meal 93.5 63.0 078 082 084 066 082 081 077 08 081 084 08 081 075 0.76 - 081 0.79
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TABLE 3 (cont)
Dry matter (DM) and total crude protein (TCP) concentrations (g/100 g as received) and apparent ileal digestibility coefficients of crude protein (CP) and amino acids in

feedstuffs for broilers

Code

Feedstuff

Miscellaneous

MIS01

MIS02
MIS03
MIS04

MIS05

MIS06

MIS07

Biscuit meal

Casein
Casein

Casein

Dogfood scrap meal

Gelatin

Maize gluten

DM

929

93.1
92.9
92.0

92.7

92.1

91.9

TCP

10.4

87.0
87.6
87.9

231

88.2

64.3

CP

0.96

0.92

0.85

ALA

0.60

0.93
0.93
0.92

0.77

0.95

0.89

ARG

0.63

0.94
0.97
0.95

0.80

0.97

0.85

ASP

0.45

0.96
0.95
0.96

0.70

0.83

0.80

GLU

0.76

0.94
0.97
0.95

0.85

0.91

0.89

GLY

0.53

0.93
0.93
0.96

0.73

0.93

0.75

HIS

0.56

0.89
0.93
0.93

0.76

0.82

0.82

ILE

0.59

0.92
0.96
0.95

0.78

0.91

0.83

LEU

0.65

0.92
0.95
0.95

0.81

0.91

0.90

LYS

0.40

0.98
0.98
0.96

0.75

0.95

0.75

MET

0.58

0.98
0.97
0.98

0.82

0.89

0.89

PHE

0.67

0.97
0.96
0.98

0.81

0.92

0.88

SER

0.57

0.86
0.91
0.90

0.74

0.88

0.85

THR

0.45

0.90
0.92
0.92

0.70

0.85

0.76

TRY

0.97

TYR

0.42

0.97
0.97
0.99

0.75

0.89

0.89

VAL

0.56

0.94
0.95
0.95

0.77

0.91

0.89
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TABLE 4 Summary: Apparent ileal digestibility coefficients of protein and amino acids in feedstuffs

Dry matter (DM), total crude protein (TCP), apparent ileal digestibility coefficients of crude protein (CP) and amino acids in feedstuffs for broilers. Values in parentheses
refer to standard deviation of mean estimates

Feedstuff DM  TCP CP ALA ARG  ASP GLU  GLY HIS ILE LEU LYS MET  PHE SER THR TRY TYR VAL
Cereals
Barley 896 850 - 0.67 0.73 0.59 0.83 0.60 0.66 0.72 0.76 0.69 0.79 0.76 0.62 0.62 0.72 0.65 0.72
Maize 895  8.00 0.80 0.89 0.87 0.80 0.91 0.75 0.86 0.84 0.91 0.81 0.90 0.87 0.79 0.68 0.71 0.78 0.82
(0.04) (0.02) (0.02) (0.04) (0.02 (0.04) (0.03) (0.02) (0.01) (0.03) (0.02) (0.02) (0.03) (0.05) (0.04) (0.02) (0.03)
Maize, high lysine 92.0 9.80 0.79 0.86 0.89 0.84 0.90 0.77 0.86 0.83 0.88 0.84 0.88 0.84 0.77 0.73 0.70 0.80 0.82
Sorghum, 7% 90.6 7.10 0.74 0.79 0.75 0.72 0.80 0.64 0.66 0.74 0.79 0.70 0.78 0.75 0.70 0.58 0.71 0.67 0.71
Sorghum, 8% 90.6 8.06 0.76 0.86 0.80 0.78 0.87 0.69 0.72 0.81 0.86 0.71 0.83 0.83 0.76 0.66 0.76 0.76 0.78
(0.04) (0.04) (0.08) (0.05) (0.04) (0.08) (0.11) (0.04) (0.04) (0.06) (0.06) (0.02) (0.05) (0.08) (0.05)  (0.07)
Sorghum, 9% 89.8  9.02 0.71 0.83 0.75 0.77 0.84 0.68 0.66 0.79 0.83 0.73 0.78 0.82 0.75 0.65 - 0.74 0.75
(0.02) (0.02) (0.06) (0.02) (0.02) (0.01) (0.06) (0.03) (0.02) (0.04) (0.04) (0.02) (0.02) (0.03) (0.05)  (0.03)
Sorghum, 10% 883 102 0.81 0.87 0.80 0.81 0.87 0.71 0.73 0.83 0.87 0.78 0.84 0.85 0.78 0.68 0.80 0.77 0.80
(0.01) (0.04) (0.03) (0.04) (0.03) (0.05) (0.02) (0.05) (0.04) (0.05) (0.04) (0.05) (0.04) (0.04) (0.04)  (0.04)
Sorghum, 11% 893 111 0.80 0.87 0.80 0.81 0.83 0.76 0.73 0.83 0.86 0.74 0.82 0.84 0.78 0.69 0.74 0.78 0.80
(0.03) (0.03) (0.04) (0.04) (0.05) (0.09) (0.06) (0.03) (0.03) (0.04) (0.05) (0.03) (0.04) (0.05) (0.02) (0.05) (0.04)
Sorghum, 12% 90.3 117 0.78 0.86 0.81 0.81 0.86 0.73 0.73 0.84 0.86 0.76 0.84 0.85 0.78 0.70 0.74 0.80 0.80
(0.01) (0.02) (0.01) (0.03) (0.02) (0.03) (0.01) (0.01) (0.02) (0.02) (0.02) (0.02) (0.05) (0.04) (0.01)  (0.01)
Triticale 90.6 105 0.75 0.74 0.76 0.72 0.90 0.72 0.75 0.78 0.80 0.74 0.84 0.83 0.76 0.67 0.75 0.77 0.78
(0.03) (0.03) (0.05) (0.04) (0.01) (0.04) (0.05) (0.04) (0.03) (0.05) (0.05) (0.03) (0.04) (0.05) (0.01) (0.02)
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TABLE 4 (cont)
Summary: Dry matter (DM), total crude protein (TCP), apparent ileal digestibility coefficients of crude protein (CP) and amino acids in feedstuffs for broilers. Values in
parentheses refer to standard deviation of mean estimates

Feedstuff N DM TCP CP ALA ARG ASP GLU GLY HIS ILE LEU LYS MET PHE SER THR TRY TYR VAL
Wheat, 9% 5 91.4 9.10 0.79 0.78 0.79 0.73 0.93 0.77 0.78 0.83 0.84 0.76 0.83 0.83 0.80 0.68 0.82 0.73 0.80
(0.04) (0.07) (0.07) (0.08) (0.03) (0.07) (0.09) (0.05) (0.07) (0.07) (0.07) (0.08) (0.06) (0.07) (0.03) (0.08) (0.05)
Wheat, 10% 7 90.2 10.1 0.79 0.75 0.76 0.70 0.91 0.75 0.77 0.81 0.83 0.73 0.82 0.84 0.79 0.68 - 0.76 0.79
(0.02) (0.04) (0.05) (0.05) (0.04) (0.04) (0.02) (0.03) (0.03) (0.07) (0.05) (0.03) (0.03) (0.05) (0.06) (0.04)
Wheat, 11% 3 90.9 10.8 0.78 0.75 0.77 0.72 0.92 0.74 0.76 0.79 0.80 0.76 0.84 0.82 0.80 0.69 0.81 0.82 0.76
(0.03) (0.01) (0.01) (0.02) (0.01) (0.03) (0.03) (0.06) (0.03) (0.07) (0.03) (0.05) (0.02) (0.02) (0.02) (0.04)
Wheat, 12% 5 914 11.9 0.82 0.80 0.80 0.79 0.91 0.81 0.82 0.84 0.86 0.79 0.85 0.85 0.83 0.76 0.79 0.79 0.82
(0.02) (0.01) (0.02) (0.07) (0.07) (0.01) (0.01) (0.02) (0.02) (0.05) (0.02) (0.06) (0.02) (0.06) (0.05) (0.02)
Wheat, 13% 1 92.0 125 0.84 0.83 0.84 0.80 0.96 0.84 0.86 0.89 0.90 0.80 0.91 0.91 0.86 0.78 0.85 0.84 0.86
Wheat, 14% 1 91.7 13.7 0.84 0.82 0.83 0.79 0.95 0.82 0.85 0.88 0.89 0.80 0.89 0.90 0.86 0.78 0.84 0.84 0.85
Wheat, 15% 3 91.0 151 0.85 0.79 0.81 0.76 0.95 0.80 0.84 0.86 0.88 0.76 0.87 0.90 0.85 0.76 - 0.85 0.83
(0.01) (0.01) (0.01) (0.02) (0.01) (0.02) (0.01) (0.01) (0.02) (0.01) (0.01) (0.01) (0.01) (0.01 (0.02) (0.01)
Wheat, 16% 2 934 16.0 0.84 0.79 0.81 0.77 0.95 0.82 0.84 0.85 0.87 0.76 0.85 0.87 0.84 0.75 0.84 0.79 0.82
(0.01) (0.01) (0.02) (0.01) (0.01) (0) (0)  (0.03) (0.02) (0.01) (0.06) (0.04) (0.01) (0.02) (0.11) (0.03)
Cereal by-products
Millmix 1 87.4 14.9 0.73 0.72 0.79 0.71 0.86 0.67 0.74 0.74 0.76 0.79 0.79 0.76 0.66 0.61 - 0.69 0.72
Millrun 1 921 15.1 0.69 0.72 0.74 0.71 0.87 0.68 0.72 0.75 0.76 0.73 0.81 0.77 0.72 0.65 0.76 0.70 0.72
Rice pollard 1 90.5 12.9 0.62 0.65 0.76 0.62 0.69 0.60 0.67 0.58 0.58 0.65 0.64 0.58 0.57 0.52 0.65 0.58 0.58
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TABLE 4 (cont)
Summary: Dry matter (DM), total crude protein (TCP), apparent ileal digestibility coefficients of crude protein CP) and amino acids in feedstuffs for broilers. Values in
parentheses refer to standard deviation of mean estimates

Feedstuff DM  TCP CP ALA ARG ASP  GLU GLY  HIS ILE LEU LYS MET PHE SER THR TRY TYR VAL
Oilseed Meals
Canola meal, full-fat 917 266 - - 0.85 0.77 0.86 0.82 0.83 0.75 0.78 0.82 0.87 0.77 0.71 0.69 0.86 0.70 0.75
Canola meal, 28% 906  27.7 0.68 0.74 0.77 0.67 0.80 0.70 0.74 0.71 0.74 0.71 0.85 0.73 0.65 0.64 - 0.70 0.69
Canola meal, 29% 923 291 - 0.76 0.81 0.73 0.84 0.74 0.78 0.72 0.75 0.78 0.88 0.75 0.67 0.65 0.80 0.76 0.71
Canola meal, 30% 89.2 297 0.80 0.78 0.84 0.77 0.86 0.77 0.81 0.75 0.78 0.81 0.91 0.81 0.70 0.68 0.78 0.73 0.73
Canola meal, 31% 88.7 312 0.75 0.80 0.86 0.78 0.88 0.78 0.84 0.76 0.80 0.84 0.93 0.80 0.73 0.70 - 0.77 0.75
Canola meal, 34% 885  34.0 0.75 0.79 0.88 0.76 0.87 0.77 0.81 0.77 0.81 0.79 0.92 0.80 0.74 0.71 - 0.79 0.77
Canola meal, 35% 91.7 352 0.73 0.73 0.80 0.67 0.82 0.72 0.75 0.73 0.74 0.72 0.91 0.77 0.65 0.61 0.77 0.73 0.69
(0.06) (0.08) (0.05) (0.06) (0.02) (0.06) (0.06) (0.10) (0.06) (0.07) (0.01) (0.03) (0.06) (0.08) (0.04) (0.05) (0.10)
Canola meal, 37% 89.3 368 0.76 0.80 0.86 0.76 0.87 0.76 0.80 0.78 0.81 0.78 0.90 0.81 0.72 0.71 - 0.78 0.76
(0.04) (0.02) (0.03) (0.04) (0.03) (0.03) (0.01) (0.02) (0.03) (0.04) (0.01) (0.02) (0.02) (0.01)  (0.03)
Canola meal, 38% 940 379 0.81 0.84 0.89 0.82 0.80 0.90 0.82 0.81 0.85 0.84 0.90 0.85 0.78 0.75 - 0.81 0.80
Canola meal, 39% 916 391 0.76 0.78 0.84 0.70 0.81 0.79 0.75 0.75 0.79 0.76 0.88 0.79 0.70 0.66 0.79 0.78 0.74
(0.01) (0.01) (0.01) 0) (0.05) (0.08) (0.03) (0.01) (0.01) (0.02) (0.04) (0.01) (0) (0.02) (0.01)
Copra meal 903 217 0.63 0.75 0.86 0.71 0.78 0.70 0.61 0.74 0.76 0.51 0.71 0.79 0.71 0.63 - 0.65 0.76
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TABLE 4 (cont)

Summary: Dry matter (DM), total crude protein (TCP), apparent ileal digestibility coefficients of crude protein (CP) and amino acids in feedstuffs for broilers. Values in
parentheses refer to standard deviation of mean estimates

Feedstuff DM TCP  CP  ALA ARG ASP GLU GLY HIS ILE LEU LYS MET PHE SER THR TRY TYR VAL
Cottonseed meal, 38% 914 383 073 068 08 072 083 068 072 068 069 057 076 078 069 060 076 074  0.69
(0.01) (0.03) (0.01) (0.01) (0.01) (0.01) (0.01) (0.03) (0.02) (0.01) (0.02) (0.02) (0.01) (0.03) )  (0.03)
Cottonseed meal, 40% 918 400 075 068 08 074 084 068 074 067 069 055 078 079 069 062 076 076 071
(0.01) (0.01) (0.01) (0.01) (0)  (0.01) (0.03) (0)  (0.02) (0.04) (0.02) (0.01) (0.03) (0.02) (0.01) (0.04) (0.01)
Cottonseed meal, 45% 878 449 072 065 08 070 08 066 074 062 066 058 074 076 069  0.60 - 076  0.66
0.01) (0.01) (0.01) (0.02)  (0) 0) ) (004 (0 (0)  (0.01) (0.01) (0.01)
Palm kernel meal 944 136 054 072 082 062 075 067 061 073 074 057 071 076 070 063 - 058 078
Soyabean meal, full-fat 935 390 088 088 094 08 08 092 08 089 090 090 088 091 087 083 - 090 088
Soyabean meal, 45% 898 448 083 081 08 077 083 076 082 08l 081 08 08 08 080 076 084 084  0.80
Soyabean meal, 46% 910 463 082 083 090 079 08 08 079 08 08 08 08 08 08 077 08 087  0.83
(0.02) (0.03) (0.02) (0.02) (0.01) (0.06) (0.02) (0.01) (0.02) (0.02) (0.03) (0.03) (0.02) (0.02) (0.01) (0.02) (0.01)
Soyabean meal, 47% 915 470 084 082 089 08 08 08 08 084 08 08 094 08 080 077 085 087 084
(0.03) (0.04) (0.01) (0.02) (0.02) (0.04) (0.01) (0.04) (0.04) (0.03) (0.02) (0)  (0.06) (0.04) (0.01)  (0.01)
Soyabean meal, 48% 913 480 083 083 090 08 087 083 084 084 084 08 090 08 08 078 083 086  0.83
(0.02) (0.03) (0.03) (0.03) (0.03) (0.06) (0.02) (0.04) (0.04) (0.03) (0.02) (0.04) (0.03) (0.04) (0.03)  (0.04)
Soyabean meal, 49% 910 489 083 082 08 08 08 079 084 08 08 08 091 08 080 078 083 084  0.83
(0.02) (0.03) (0.02) (0.04) (0.02) (0.05) (0.03) (0.02) (0.01) (0.02) (0.03) (0.02) (0.05) (0.02) (0.02) (0.03) (0.02)
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TABLE 4 (cont)

Summary: Dry matter (DM), total crude protein (TCP), apparent ileal digestibility coefficients of crude protein (CP) and amino acids in feedstuffs for broilers. Values in
parentheses refer to standard deviation of mean estimates

Feedstuff DM TCP CP ALA ARG ASP  GLU GLY _ HIS ILE LEU LYS MET PHE SER THR TRY TYR VAL
Soyabean meal, 50% 99 499 08 08 08 08L 08 087 08 08 08 08 08 08 083 079 - 0.87  0.85
Sunflower meal, 31% 96 310 08 08 08 077 08 08 078 08 08 08 092 08 074 072 080 082  0.80
Sunflower meal, 35% 910 346 083 087 094 08 093 073 077 08 08 08 095 090 076  0.76 - 0.87  0.87
Sunflower meal, 36% 946 363 08 08 093 08 074 092 070 087 08 079 091 090 078  0.78 - 0.86  0.86
Sunflower meal, 37% 935 366 079 08 09 08 08 078 08 08 08 079 08 08 076 073 082 087 083
Grain Legumes
Chickpea 930 213 072 071 08 073 077 068 076 068 069 075 076 074 069 066 071 070  0.70
Faba bean 923 238 066 068 078 069 073 064 070 065 066 073 067 067 065 064 063 066  0.65
Field pea 904 225 069 069 08 071 075 069 072 066 066 077 070 068 067 065 069 069  0.66
(0.09) (0.09) (0.070 (0.09) (0.10) (0.07) (0.06) (0.10) (0.09) (0.10) (0.08) (0.09) (0.09) (0.08) (0.08) (0.07)  (0.09)
Lupin, angustifolius 923 307 082 08 08 08 08 081 08 08 08 08 08 08 08 077 079 083 079
(0.03) (0.03) (0.02) (0.02) (0.03) (0.03) (0.02) (0.03) (0.03) (0.02) (0.02) (0.03) (0.03) (0.02) (0.02) (0.03) (0.04)
Lupin, albus 935 347 079 078 08 08 08 079 08 077 079 08 08 079 078 075 08 081 0.76
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TABLE 4 (cont)
Summary: Dry matter (DM), total crude protein (TCP), apparent ileal digestibility coefficients of crude protein (CP) and amino acids in feedstuffs for broilers. Values in

parentheses refer to standard deviation of mean estimates

Feedstuff DM  TCP CP ALA ARG ASP  GLU GLY  HIS ILE LEU LYS MET PHE SER THR TRY TYR VAL
Animal Protein Meals
Blood meal 923 905 - 0.86 0.83 0.85 0.81 0.82 0.88 0.55 0.87 0.88 0.85 0.88 0.84 0.82 0.84 0.82 0.86
(0.01)  (0.02)  (0.04) (0.02)  (0.04) (0.10) (0.03) (0.02) (0.01) (0.04) (0.02)  (0.04) (0.04)  (0.03)
Feather meal 929  87.1 0.57 0.63 0.67 0.31 0.55 0.63 0.56 0.71 0.64 0.54 0.61 0.72 0.61 0.50 0.52 0.66 0.65
Fishmeal 91.9 614 0.76 074 076 0.65 0.74 068 0.70 0.76 0.76 0.77 0.78 0.74 0.66 0.68 0.77 0.72 0.73
(0.02) (007) (0.07) (0.11) (0.08) (0.02) (0.05) (0.10) (0.10) (0.09) (0.11) (0.10) (0.08) (0.08) (0.06) (0.09)  (0.11)
Meat and bone meal, 48% 920  47.8 0.58 0.67 068  0.45  0.65 0.69 0.60 0.66 0.65 0.62 0.65 0.70 0.52 0.53 0.60 0.54 0.61
Meat and bone meal, 49% 91.8  49.0 0.53 0.62 0.64 0.34 0.56 0.59 0.54 0.58 0.60 0.53 0.63 0.69 0.47 0.46 0.56 0.59 0.60
Meat and bone meal, 50% 929 499 0.73 0.76 0.76 0.60 0.73 0.73 0.73 0.75 0.76 0.76 0.79 0.75 0.67 0.68 0.70 0.73 0.73
Meat and bone meal, 54% 926 540 0.69 0.73 0.76 0.52 0.71 0.73 0.65 0.71 0.68 0.71 0.81 0.69 0.63 0.63 0.68 0.69 0.67
Meat and bone meal, 55% 922  54.8 0.69 0.73 0.75 0.59 0.73 0.67 0.75 0.76 0.77 0.76 0.80 0.79 0.66 0.68 - 0.76 0.75
(0.09) (0.09) (0.08) (0.14) (0.09) (0.11) (0.08) (0.08) (0.08) (0.08) (0.07) (0.04) (0.12) (0.12) (0.08)  (0.08)
Meat and bone meal, 56% 91.2 557 0.61 0.72 0.72 0.47 0.66 0.69 0.68 0.68 0.71 0.72 0.74 0.71 0.54 0.59 0.57 0.61 0.70
Meat and bone meal, 57% 946  56.5 0.69 0.70 0.73 0.62 0.72 0.75 0.76 0.77 0.78 0.75 0.81 0.77 0.67 0.71 - 0.78 0.76
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TABLE 4 (cont)

Summary: Dry matter (DM), total crude protein (TCP), apparent ileal digestibility coefficients of crude protein (CP) and amino acids in feedstuffs for broilers. Values in
parentheses refer to standard deviation of mean estimates

Feedstuff DM TCP CP ALA ARG ASP GLU GLY HIS ILE LEU LYS MET PHE SER THR TRY TYR VAL
Meat and bone meal, 59% 95.5 58.6 0.60 0.67 0.54 0.40 0.34 0.55 0.64 0.56 0.57 0.48 0.72 0.59 0.39 0.44 - 0.48 0.54
Poultry meal 93.5 63.0 0.78 0.82 0.84 0.66 0.82 0.81 0.77 0.80 0.81 0.84 0.86 0.81 0.75 0.76 - 0.81 0.79
Miscellaneous
Biscuit meal 929 104 - 0.60 0.63 0.45 0.76 0.53 0.56 0.59 0.65 0.40 0.58 0.67 0.57 0.45 - 0.42 0.56
Casein 927 875 096 093 0.95 0.96 0.95 0.94 0.92 0.94 0.94 0.97 0.98 0.97 0.89 0.91 0.97 0.98 0.95
(0.01) (0.02) (0.01) (0.02) (0.02) (0.02) (0.02) (0.02) (0.01) (0.01) (0.01) (0.03) (0.01) (0.01) (0.01)
Dogfood scrap meal 92.7 23.1 - 0.77 0.80 0.70 0.85 0.73 0.76 0.78 0.81 0.75 0.82 0.81 0.74 0.70 - 0.75 0.77
Gelatin 921 88.2 0.92 0.95 0.97 0.83 0.91 0.93 0.82 0.91 0.91 0.95 0.89 0.92 0.88 0.85 - 0.89 0.91
Maize gluten 91.9 64.3 0.85 0.89 0.85 0.80 0.89 0.75 0.82 0.83 0.90 0.75 0.89 0.88 0.85 0.76 - 0.89 0.89
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TABLE 5 Digestibile amino acid concentrations in feedstuffs

Dry matter (DM), total (TCP) and digestible crude protein (CP) and amino acid concentrations in feedstuffs (g/100 g as received) for broilers.

Code Feedstuff DM TCP CP ALA ARG ASP GLU GLY HIS ILE LEU LYS MET PHE SER THR TRY TYR VAL
Cereals

BO1 Barley 89.6 8.50 - 027 036 034 188 023 015 024 052 025 010 036 0.27 019 008 0.18 0.35
MO1 Maize 89.1 7.60 6.00 051 033 038 131 021 018 022 091 021 0.12 034 031 0.32 - 0.20 0.30
MO02 Maize 88.1 7.80 6.24 055 035 045 146 025 020 026 093 020 015 036 024 0.18 - 0.18 0.34
M03 Maize 90.5 7.80 577 057 031 044 133 024 018 026 088 0.16 010 034 035 019 004 0.22 0.33
MO04  Maize 90.2 7.90 6.79 060 034 046 165 025 022 028 109 022 012 041 033 026 0.04 0.18 0.40
MO0O5 Maize 88.5 8.10 6.40 064 037 046 152 029 024 030 103 023 013 038 039 024 004 025 0.38
MO06  Maize 91.9 8.10 6.48 067 037 053 155 031 022 031 104 022 015 039 042 025 005 0.26 0.39
MO7 Maize 88.3 8.70 7.13 059 036 046 154 025 022 027 101 021 0214 038 0.26 0.19 - 0.17 0.37
M08  Maize, high-lysine 92.0 9.80 7.74 061 059 079 156 042 032 032 084 035 012 037 044 030 0.06 0.26 0.48
S01 Sorghum 90.6 7.10 5.25 054 027 039 133 017 013 024 08 014 011 032 025 0.15 0.05 0.212 0.29
S02 Sorghum 90.1 8.02 5.84 052 019 032 124 014 011 021 0.77 0.10 0.08 0.28 025 0.14 - 0.14 0.25
S03 Sorghum 91.1 8.10 6.40 073 036 047 160 023 0.18 033 106 0.18 0.16 042 030 0.20 0.07 030 0.40
S04 Sorghum 90.2 8.75 6.31 059 022 038 137 016 013 024 088 011 009 032 029 0.17 - 0.18 0.28
S05 Sorghum 89.3 9.29 6.41 056 020 037 133 0.16 012 023 085 0.12 0.09 031 0.29 0.17 - 0.15 0.27
S06 Sorghum 89.2 9.82 7.90 059 022 041 139 017 013 025 089 012 010 033 0.31 0.18 - 0.17 0.30
S07 Sorghum 88.4 10.3 - 093 036 058 204 022 019 039 134 019 015 051 036 022 0.08 034 044
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TABLE 5 (cont)

Dry matter (DM), total (TCP) and digestible crude protein (CP) and amino acid concentrations in feedstuffs (g/100 g as received) for broilers.

Code  Feedstuff DM TCP CP ALA ARG ASP GLU GLY HIS ILE LEU LYS MET PHE SER THR TRY TYR VAL
S08  Sorghum 87.4 10.5 8.61 092 034 065 203 026 018 041 139 021 015 053 031 0.23 - 025 0.50
S09  Sorghum 90.0 10.9 8.36 069 023 044 162 019 014 028 104 012 010 037 034 0.19 - 0.18 0.32
S10  Sorghum 90.3 10.9 8.53 095 029 062 19 030 021 041 131 018 016 054 032 024 - 0.26 0.1
S11  Sorghum 87.9 11.0 9.02 100 039 066 224 027 020 045 144 019 017 055 045 027 008 038 0.50
S12  Sorghum 90.4 11.0 9.24 081 033 064 189 029 015 038 143 015 009 051 047 0.28 - 0.26 0.45
S13  Sorghum 89.9 11.1 9.21 105 042 065 231 027 019 045 148 019 018 056 040 025 009 044 0.50
S14  Sorghum 87.1 11.4 8.92 092 035 064 191 027 020 041 135 019 017 053 031 024 - 0.26 0.1
S15  Sorghum 90.5 11.6 9.04 079 026 050 183 021 016 033 119 013 012 043 040 0.23 - 022 0.37
S16  Sorghum 90.8 11.6 - 097 036 065 221 027 023 045 140 019 018 053 049 028 0.08 032 0.1
S17  Sorghum 89.5 11.8 9.05 075 026 049 174 020 016 031 111 013 010 040 0.38 0.22 - 0.22 0.36
TOI Triticale 90.5 10.2 7.75 032 045 048 254 030 020 028 060 029 013 043 038 024 008 024 036
TO2  Triticale 90.1 10.6 7.53 030 039 044 241 031 019 029 054 026 012 039 040 022 007 021 039
TO3  Triticale 91.2 10.7 8.24 033 040 045 239 034 020 033 055 028 014 039 038 023 0.08 018 041
W01  Wheat, Triller 89.9 8.80 6.34 027 032 033 235 028 016 028 047 023 007 029 036 018 010 013 0.33
W02  Wheat, Tailem Bent 93.6 9.00 6.93 027 032 03 271 030 019 028 055 021 009 037 044 021 - 0.16 0.32
W03  Wheat 90.7 9.20 7.36 031 045 046 263 041 021 033 061 025 014 042 044 023 010 025 0.40
W04  Wheat 92.7 9.30 7.53 031 037 041 28 034 022 032 060 025 009 041 047 0.24 - 0.18 0.38




TABLE 5 (cont)
Dry matter (DM), total (TCP) and digestible crude protein (CP) and amino acid concentrations in feedstuffs (g/100 g as received) for broilers.

1%

Code Feedstuff DM TCP CP ALA ARG ASP GLU GLY HIS ILE LEU LYS MET PHE SER THR TRY TYR VAL
W05 Wheat 90.1 9.40 7.80 0.30 0.38 040 268 033 022 032 059 022 013 039 047 022 009 015 0.36
W06  Wheat, Meering 88.9 9.60 7.49 0.30 0.33 038 288 033 022 032 065 024 010 040 048 0.21 - 0.18 0.36
WO07  Wheat 88.4 9.72 7.48 0.27 0.32 048 160 032 015 030 053 025 013 031 028 0.24 - 0.11 0.37
W08  Wheat, Currawong 91.5 10.1 7.68 0.30 0.39 038 283 034 022 031 059 025 010 040 046 0.21 - 0.20 0.37
W09  Wheat, Lowan 90.1 10.1 7.98 0.29 0.39 040 277 032 020 030 058 027 012 040 047 0.23 - 021 035
W10 Wheat 88.0 10.4 8.00 0.30 0.39 037 180 037 021 033 064 023 011 043 032 0.19 - 0.19 0.39
W11 Wheat, Harvey 91.0 10.4 8.42 0.31 0.40 043 309 036 021 032 064 025 012 044 052 0.25 - 0.27 0.38
W12  Wheat, Murray Bridge 93.2 10.5 8.51 0.32 0.42 041 316 036 021 032 065 024 013 044 052 0.25 - 0.28 0.39
W13  Wheat, Lawson 92.3 10.7 8.56 0.32 0.44 043 315 033 023 033 066 025 013 046 052 0.25 - 0.28 0.39
W14  Wheat 90.4 10.8 8.10 0.32 0.43 042 316 039 023 035 066 024 013 046 045 024 009 027 041
W15 Wheat 89.9 10.9 8.72 0.33 0.43 044 322 031 023 033 066 026 012 045 049 0.25 - 0.28 0.39
W16 Wheat 88.9 11.6 9.16 0.38 0.50 063 216 046 025 042 078 033 017 047 039 031 - 021 051
W17  Wheat 92.1 11.8 9.56 0.40 0.50 044 357 040 027 034 068 027 014 049 042 025 010 025 043
W18 Wheat, Broadbent 92.6 11.8 9.91 0.37 0.47 049 376 043 026 038 075 030 012 052 062 0.29 - 0.28 0.45
W19  Wheat 924 12.1 10.2 0.36 0.46 049 368 041 026 040 074 030 011 054 059 0.29 - 0.23 0.46
W20 Wheat, Bouchier 91.0 12.3 10.2 0.36 0.46 047 413 043 027 041 079 027 012 056 066 0.30 - 0.28 0.47

W21 Wheat, old season 92.0 12.5 10.5 0.36 0.45 046 381 044 025 043 076 026 017 054 054 029 013 029 048
W22  Wheat, new season 91.7 13.7 11.5 0.40 0.51 052 412 048 027 048 083 029 020 059 059 032 014 033 054
W23  Wheat 90.5 14.9 12.5 0.41 0.54 056 499 050 033 052 094 033 015 069 075 0.35 - 0.39 0.56
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TABLE 5 (cont)
Dry matter (DM), total (TCP) and digestible crude protein (CP) and amino acid concentrations in feedstuffs (g/100 g as received) for broilers.

Code Feedstuff DM TCP CP ALA ARG ASP GLU GLY HIS ILE LEU LYS MET PHE SER THR TRY TYR VAL
W24 Wheat 90.6 15.1 - 0.42 057 056 522 050 034 054 097 031 017 076 074 0.35 - 0.38 0.58
W25 Wheat 92.0 15.2 12.9 0.44 056 059 520 052 034 054 098 034 016 071 077 0.36 - 0.38 0.59
W26 Wheat 93.3 15.8 134 0.45 060 061 525 054 035 055 099 036 018 073 080 037 013 043 0.60
w27 Wheat, Warbler 93.4 16.2 13.4 0.44 060 069 504 062 035 054 09 035 016 066 0.84 040 - 0.32 0.58
Cereal by-products

MMO1  Millmix 87.4 14.9 10.9 0.50 078 072 238 052 033 034 068 053 008 041 047 032 - 0.21 048
MMO02  Millrun 92.1 15.1 104 0.49 068 069 267 052 029 038 068 042 017 045 050 032 016 0.28 0.50
RPO1 Rice pollard 90.5 12.9 8.0 0.49 078 078 118 043 031 028 054 044 015 033 044 030 010 024 041
Oilseed Meals

CMO01  Canola meal, full-fat 91.7 26.6 - - 150 162 429 114 089 089 156 158 027 089 105 089 031 061 111
CMO02  Canola meal 90.6 27.7 18.8 0.96 128 134 39 107 065 09 155 121 032 090 0.63 0.77 - 0.70 1.15
CMO03  Canola meal 92.3 29.1 - 1.03 149 167 447 112 083 094 161 155 033 092 107 092 040 075 115
CM04  Canola Meal 89.2 29.7 23.8 0.98 158 170 438 119 084 09 167 155 040 097 120 105 034 072 111
CMO05  Canola meal 88.7 31.2 23.4 1.06 165 170 486 118 072 100 175 174 038 1.00 0.74 0.86 - 0.78 1.26
CMO06  Canola meal 88.5 34.0 25.5 1.24 188 189 549 140 082 115 206 177 037 113 0.87 1.00 - 0.88 1.51
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TABLE 5 (cont)
Dry matter (DM), total (TCP) and digestible crude protein (CP) and amino acid concentrations in feedstuffs (g/100 g as received) for broilers.

Code Feedstuff DM TCP CP ALA ARG ASP GLU GLY HIS ILE LEU LYS MET PHE SER THR TRY TYR VAL
CMO7 Canola meal 91.7 35.0 23.1 093 142 137 471 111 071 073 157 124 051 105 105 077 035 076 093
CMO08 Canola meal 92.9 35.1 27.0 121 180 178 513 135 101 122 195 148 053 113 120 112 031 084 144
CM09 Canola meal 90.6 355 27.3 121 168 178 518 136 079 118 194 151 050 111 129 112 027 082 138
CM10 Canola meal 89.7 36.5 26.6 130 192 195 582 143 094 122 216 167 042 124 089 103 - 089 154
CM11 Canola meal 88.9 37.0 28.9 138 212 216 626 155 089 130 231 187 044 127 091 110 - 095 1.68
CM12 Canola meal 94.0 37.9 30.7 138 216 216 566 158 093 122 228 199 051 122 142 131 - 0.87 1.50
CM13 Canola meal 92.3 38.8 295 139 209 198 601 146 091 114 224 158 055 126 123 116 041 095 147
CM14 Canola meal 90.8 39.4 29.6 126 188 181 542 155 082 112 209 155 048 112 130 117 - 0.80 1.38
CNMO01  Copra meal 90.3 21.7 13.7 078 262 141 364 065 035 060 121 028 023 081 085 0.3 - 0.29 0.78
CSM01  Cottonseed meal 90.1 38.1 27.4 104 394 261 639 109 082 082 157 089 038 161 119 0.76 - 090 1.20
CSM02  Cottonseed meal 92.6 38.4 28.0 111 382 274 638 118 094 09 162 105 043 163 140 087 038 090 129
CSM03  Cottonseed meal 91.6 39.6 29.7 116 441 297 724 121 107 092 175 113 047 187 129 088 035 094 134
CSM04  Cottonseed meal 93.2 40.0 30.4 123 405 287 679 132 091 094 166 095 051 193 137 084 036 105 143
CSMO05  Cottonseed meal 90.7 40.4 29.9 115 400 294 713 131 104 101 181 120 042 187 098 0.80 - 1.09 147
CSM06  Cottonseed meal 87.9 44.7 32.2 118 442 290 658 132 099 097 184 127 038 187 104 0.80 - 1.06 1.48
CSM07  Cottonseed meal 87.7 45.0 324 118 441 29 709 126 097 097 183 117 041 184 101 0.82 - 110 1.46
PKMO1  Palm kernel meal 94.4 13.6 7.34 045 157 078 225 044 020 040 077 023 012 049 055 033 - 0.14 0.60
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TABLE (5 (cont)
Dry matter (DM), total (TCP) and digestible crude protein (CP) and amino acid concentrations in feedstuffs (g/100 g as received) for broilers.

Code Feedstuff DM TCP CP ALA ARG ASP GLU GLY HIS ILE LEU LYS MET PHE SER THR TRY TYR VAL
SBMO01 Soyabean meal, full-fat  93.5 39.0 343 142 278 383 612 146 094 155 268 234 037 168 195 135 - 1.20 1.62
SBMO02  Soyabean meal 89.8 44.8 372 157 272 390 681 145 101 176 277 218 049 18 220 144 05 139 178
SBMO03  Soyabean meal 90.7 46.1 387 161 316 398 765 166 102 175 300 239 051 194 219 151 - 139 178
SBMO04  Soyabean meal 90.2 46.3 375 167 321 435 725 152 104 169 307 263 055 200 243 146 053 147 176
SBMO05  Soyabean meal 92.1 46.4 376 163 311 416 752 153 104 177 297 255 051 18 223 144 053 160 179
SBMO06 Soyabean meal 92.8 46.7 383 159 316 414 758 149 116 147 283 254 058 206 188 138 049 157 173
SBMO7  Soyabean meal 90.1 473 407 192 283 428 677 188 122 210 336 235 060 223 161 142 - 161 226
SBMO08 Soyabean meal 90.2 47.7 391 164 316 446 724 153 110 178 3.04 247 053 199 197 144 - 157 188
SBMO09 Soyabean meal 87.9 48.0 408 178 313 461 800 165 125 192 326 264 060 202 233 168 - 1.49 196
SBM10 Soyabean meal 95.6 48.1 394 173 337 472 793 195 123 189 316 246 066 198 247 163 - 138 199
SBM11 Soyabean meal 915 48.3 396 166 319 445 768 007 115 148 298 239 059 209 205 143 053 161 164
SBM12 Soyabean meal 88.1 487 414 180 322 470 798 170 128 195 326 272 062 204 237 168 - 1.47 2.00
SBM13  Soyabean meal 92.6 48.7 394 187 328 465 774 158 128 185 316 250 060 216 200 166 057 156 196
SBM14  Soyabean meal 90.9 490 402 193 337 506 806 179 128 203 329 293 065 232 213 165 060 162 213
SBM15 Soyabean meal 92.3 491 408 188 333 464 769 183 113 211 338 275 064 237 215 176 058 181 212
SBM16 Soyabean meal 90.9 498 413 196 332 467 781 189 122 200 337 267 058 210 247 175 - 154 207
SMO01 Sunflower meal 90.6 31.0 248 104 215 206 482 137 061 097 166 087 065 118 099 086 027 073 121
SMO02 Sunflower meal 91.0 34.6 287 127 273 269 621 142 062 113 194 098 081 140 119 1.00 - 0.80 1.39
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TABLE 5 (cont)
Dry matter (DM), total (TCP) and digestible crude protein (CP) and amino acid concentrations in feedstuffs (g/100 g as received) for broilers.

Code Feedstuff DM TCP CP ALA ARG ASP GLU GLY HIS ILE LEU LYS MET PHE SER THR TRY TYR VAL
SMO03  Sunflower meal 94.6 36.3 30.5 123 267 251 531 170 068 125 191 086 040 139 129 1.03 - 0.74 1.48
SM04  Sunflower meal 93.5 36.6 28.9 122 267 25 587 161 071 115 182 100 0.73 139 117 09 032 079 141
Grain Legumes

CPO1 Chickpea 93.0 21.3 15.3 065 195 177 263 058 046 069 111 101 014 090 084 051 013 041 0.74
FBO1 Faba bean 92.3 23.8 15.7 071 18 178 277 067 043 070 119 110 010 068 084 057 012 050 0.79
FPO1 Field Pea 91.1 21.6 143 066 161 170 266 064 038 061 100 115 010 067 076 053 013 039 0.71
FPO2 Field Pea 90.6 22.9 18.1 081 222 218 328 076 048 066 125 135 013 081 086 064 014 055 0.78
FP0O3 Field pea 89.5 22.9 144 064 184 18 272 069 041 066 108 113 0.15 0.77 052 049 - 0.61 0.74
LO1 Lupin, angustifolius 90.7 28.8 24.5 083 306 256 523 103 073 107 181 145 018 099 123 075 022 099 102
L02 Lupin, angustifolius 92.9 29.9 25.1 092 28 252 560 110 071 112 176 138 016 1.02 139 089 021 096 110
LO03 Lupin, angustifolius 92.0 30.4 23.7 084 309 254 58 103 072 099 162 134 020 105 115 086 020 098 0.96
LO4 Lupin, angustifolius 93.3 30.4 24.9 092 302 267 522 119 079 119 189 150 018 111 0.97 0.78 - 1.04 113
LO5 Lupin, angustifolius 92.6 34.0 26.9 103 360 279 643 113 080 106 194 150 018 106 136 089 021 103 101
LO6 Lupin, albus 93.5 34.7 274 095 339 285 572 111 066 126 198 130 0.17 107 155 100 023 129 118
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TABLE 5 (cont)
Dry matter (DM), total (TCP) and digestible crude protein (CP) and amino acid concentrations in feedstuffs (g/100 g as received) for broilers.

Code Feedstuff DM TCP CP ALA ARG ASP GLU GLY HIS ILE LEU LYS MET PHE SER THR TRY TYR VAL
Animal Protein Meals

BMO1 Blood meal 91.9 89.7 - 6.22 306 809 674 313 519 055 100 841 112 558 465 408 108 231 7.14
BMO02 Blood meal 92.7 91.3 - 6.01 325 876 655 324 537 043 105 748 117 590 483 449 - 241 7.30
FTMO1 Feather meal 92.9 87.1 496 264 388 188 524 411 058 334 465 126 043 305 647 220 023 180 4.47
FMO1 Fish meal 90.8 58.9 454 268 282 389 544 310 115 204 334 346 138 181 230 212 - 146 2.24
FMO02 Fish meal 92.1 61.6 - 267 236 279 467 285 100 180 290 347 108 155 167 162 046 125 1.88
FMO03 Fish meal 92.9 63.8 472 320 361 383 672 370 099 200 388 342 157 205 237 197 041 155 240
MBMO1 Meat and bone meal 92.0 47.8 277 248 217 150 350 442 073 104 1838 129 042 099 109 090 0.16 0.65 1.46
MBMO02 Meat and bone meal 91.8 49.0 260 246 222 119 335 431 053 089 178 120 049 107 098 0.74 011 0.65 1.34
MBMO03  Meat and bone meal 92.9 49.9 364 283 274 232 461 491 081 109 239 173 064 129 135 116 0.18 0.88 1.55
MBMO04  Meat and bone meal 92.6 54.0 37.3 285 262 233 482 502 098 116 279 200 066 218 143 122 020 096 1.93
MBMO05 Meat and bone meal 92.6 54.6 322 258 244 169 401 415 073 118 220 185 063 239 130 0.99 - 0.79 161
MBMO06  Meat and bone meal 92.4 54.8 405 321 299 278 531 49 101 138 274 215 067 169 111 121 - 1.08 191
MBMO7  Meat and bone meal 91.6 55.0 412 331 318 273 540 549 097 137 276 203 065 168 110 1.21 - 1.05 194
MBMO08 Meat and bone meal 91.2 55.7 340 279 279 195 464 473 079 126 257 177 060 257 138 122 0.15 0.89 1.88
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TABLE 5 (cont)
Dry matter (DM), total (TCP) and digestible crude protein (CP) and amino acid concentrations in feedstuffs (g/100 g as received) for broilers.

Code Feedstuff DM TCP CP ALA ARG ASP GLU GLY HIS ILE LEU LYS MET PHE SER THR TRY TYR VAL
MBMO09 Meat and bone meal 94.6 56.5 390 301 268 264 502 512 106 135 277 206 074 171 104 1.18 - 1.05 1.96
MBM10 Meat and bone meal 95.5 58.6 32 259 211 168 245 370 099 096 214 146 072 110 1.05 0.95 - 0.66 1.32
PMO1 Poultry meal 93.5 63.0 491 312 352 325 647 465 132 182 347 324 116 181 212 194 - 142 2.17
Miscellaneous

MIS01 Biscuit meal 92.9 10.4 - 033 033 032 193 024 017 024 057 0211 0.09 034 035 0.17 - 0.13 0.30
MIS02 Casein 93.1 87.0 - 305 336 755 189 166 234 510 8.19 927 302 483 494 402 114 555 6.20
MIS03 Casein 92.9 87.6 - 311 354 751 201 168 260 503 863 831 263 475 533 4.08 - 5.22 6.27
MIS04 Casein 92.0 87.9 844 305 340 764 195 172 261 512 866 827 263 480 524 404 - 536  5.99
MIS05 Dogfood scrap meal 92.7 23.1 - 1.04 104 113 387 110 043 073 154 077 029 086 1.09 0.62 - 0.56 0.86
MIS06 Gelatin 92.1 88.2 811 819 698 444 891 202 057 130 251 3.07 073 167 322 156 0 0.41 2.00
MIS07 Maize gluten 91.9 64.3 547 519 180 333 127 131 112 227 102 081 122 367 258 1.60 - 3.14 2.86
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TABLE 6 Summary: Digestible amino acid concentrations in feedstuffs

Dry matter (DM), total (TCP) and digestible crude protein (CP) and amino acid concentrations in feedstuffs (g/100 g as received) for broilers.
Values in parentheses refer to standard deviation of mean estimates

Feedstuff N DM TCP CP ALA ARG  ASP GLU  GLY HIS ILE LEU LYS MET  PHE SER THR TRY TYR VAL
Cereals
Barley 1 896 850 - 0.27 0.36 0.34 1.88 0.23 0.15 0.24 0.52 0.25 0.10 0.36 0.27 0.19 0.08 0.18 0.35
Maize 7 895 8.00 6.40 0.59 0.35 0.45 1.48 0.26 0.21 0.27 0.98 0.20 0.13 0.37 0.33 0.23 0.04 0.21 0.36
(0.46) (0.06) (0.02) (0.04) (0.12) (0.03) (0.02) (0.03) (0.08) (0.02) (0.02) (0.03) (0.07) (0.05) (0.01) (0.04) (0.04)
Maize, highlysine 1 92.0  9.80 7.74 0.61 0.59 0.79 1.56 0.42 0.32 0.32 0.84 0.35 0.01 0.37 0.44 0.30 0.06 0.26 0.48
Sorghum, 7% 1 906 7.0 5.25 0.54 0.27 0.39 1.33 0.17 0.13 0.24 0.86 0.14 0.11 0.32 0.25 0.15 0.05 0.21 0.29
Sorghum 8% 2 906 8.06 6.12 0.62 0.28 0.39 1.42 0.18 0.14 0.27 0.92 0.14 0.12 0.35 0.28 0.17 0.07 0.22 0.32
(0.39) (0.15) (0.12) (0.11) (0.26) (0.07) (0.05) (0.08) (0.20) (0.14) (0.05) (0.10) (0.04)  (0.04) (0.12)  (0.11)
Sorghum 9% 2 898 9.2 6.36 0.57 0.21 0.37 1.35 0.16 0.12 0.24 0.86 0.12 0.09 0.31 0.29 0.17 - 0.16 0.28
(0.07) (0.03) (0.01) (0.01) (0.03) (0.01) (0.01) (0.01) (0.02) (0) (0) (0) (0) (0) (0.02)  (0.01)
Sorghum 10% 3 883 102 8.25 0.81 0.31 0.54 1.82 0.22 0.17 0.35 1.21 0.17 0.13 0.45 0.32 0.21 0.08 0.25 0.41
(0.50) (0.19) (0.07) (0.12) (0.37) (0.04) (0.03) (0.08) (0.28) (0.05) (0.03) (0.11) (0.03) (0.02) (0.09) (0.11)
Sorghum, 11% 6 893 111 8.88 0.90 0.34 0.61 1.98 0.26 0.18 0.40 1.34 0.17 0.14 0.51 0.38 0.24 0.08 0.30 0.47
(0.36) (0.13) (0.07) (0.08) (0.26) (0.04) (0.03) (0.06) (0.16) (0.03) (0.04) (0.07) (0.07) (0.03) (0.09)  (0.08)
Sorghum, 12% 3 903 116 9.04 0.84 0.29 0.55 1.83 0.23 0.18 0.36 1.23 0.15 0.13 0.45 0.42 0.24 0.08 0.25 0.41
(0.01) (0.11) (0.06) (0.09) (0.10) (0.04) (0.04) (0.08) (0.15) (0.03) (0.04) (0.07) (0.06) (0.03) (0.06)  (0.09)
Triticale 3 906 105 7.91 0.32 0.41 0.47 2.45 0.33 0.20 0.30 0.57 0.28 0.13 0.41 0.41 0.24 0.08 0.21 0.39
(0.28) (0.01) (0.03) (0.02) (0.08) (0.02) (0) (0.03) (0.03) (0.02) (0.01) (0.03) (0.01) (0.01) (0.01) (0.03) (0.02)
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TABLE 6 (cont)

Summary: Dry matter (DM), total (TCP) and digestible crude protein (CP) and amino acid concentrations in feedstuffs (g/100 g as received) for broilers. Values
in parentheses refer to standard deviation of mean estimates

Feedstuff N DM TCP CP ALA ARG ASP GLU GLY HIS ILE LEU LYS MET PHE SER THR TRY TYR VAL
Whet. 5% & o4 oq 719 029 037 03 264 033 020 03 05 02 01l 038 044 02 010 017 03
' : 1 057 (002 (006) (0.05) (0.18) (0.05) (0.03) (0.02) (0.06) (0.02) (0.03) (0.05) (0.05) (0.03) (0.01) (0.05  (0.03)
794 030 038 041 259 034 020 031 061 025 012 040 044 023 i 021 037
0,

Wheat, 10% 7 902 101 445 (002) (0040 004) (063) 002 (002 001) 005 001) (001) (0.05) (0.09) (0.02) (0.06)  (0.02)
Wheat, 11% 3 90.9 108 846 033 043 043 317 034 023 034 066 025 013 046 049 025 009 027 039
032) (0.01) (0) (001) (004 (004 (0 (0.01) (0) (0.01) (001) (0.01) (0.03) (0.01) 001  (0.01)
Wheat, 12% 5 914 119 980 038 048 050 346 043 026 039 075 029 013 052 054 029 010 025 046
(0.44) (0.02) (002 (007) (075) (0.02) (0.01) (0.03) (0.04) (0.02) (0.02) (0.04) (0.12) (0.03) (0.03)  (0.03)
Wheat, 13% 1 920 125 105 036 045 046 381 044 025 043 076 026 017 054 054 029 013 029 048
Wheat, 14% 1 917 137 115 040 051 052 412 048 027 048 083 029 020 059 059 032 014 033 054
Wheat, 15% 3 910 151 127 042 055 057 513 050 034 053 096 033 016 072 075 035 - 039 058
(0.29) (0.01) (0.02) (002 (013) (001) (0.01) (0.01) (0.02) (0.01) (0.01) (0.04) (001)  (0) ©  (0.01)
Wheat, 16% 2 934 160 134 044 060 065 514 058 035 054 098 035 017 070 070 039 013 037 059
(001) (0.01) (0) (006) (0.16) (0.05) (0) (0.01) (0.02) (0.01) (0.01) (0.05 (0.15) (0.02) (0.08)  (0.02)

Cereal by-products
Millmix 1 874 149 109 050 078 072 238 052 033 034 068 053 008 041 047 032 i 021 048
Millrun 1 921 151 104 049 068 069 267 052 029 038 068 042 017 045 050 032 016 028 050
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TABLE 6 (cont)
Summary: Dry matter (DM), total (TCP) and digestible crude protein (CP) and amino acid concentrations in feedstuffs (g/100 g as received) for broilers. Values in

parentheses refer to standard deviation of mean estimates

Feedstuff DM TCP CP ALA ARG ASP  GLU GLY  HIS ILE LEU LYS MET PHE SER THR TRY TYR VAL
Rice pollard 90.5 129 800 049 078 078 118 043 031 028 054 044 015 033 044 030 010 024 041
Oilseed Meals
Canola meal, full-fat 917  26.6 - - 1.50 1.62 429 1.14 089  0.89 1.56 158 027  0.89 105 089 031 061 1.11
Canola meal, 28% 906 277 188  0.96 1.28 1.34  3.90 1.07 065 090 1.55 121 032 09 063 077 - 0.70 1.15
Canola meal, 29% 923 291 - 1.03 1.49 1.67 447 112 083 094 1.61 155 033 092 1.07 092 040 075 1.15
Canola Meal, 30% 892 297 238 098 1.58 1.70 438 119 084 095 1.67 155 040 097 1.20 1.05 034 072 1.11
Canola meal, 31% 887 312 234 1.06 1.65 1.70  4.86 1.18 072 1.00 1.75 1.74  0.38 1.00 074 086 - 0.78 1.26
Canola meal, 34% 885 340 255 1.24 1.88 1.89 549 140 082 115 206 1.77 037 113 087 1.00 - 0.88 1.51
Canola meal, 35% 917 352 258 1.11 1.63 1.64 501 1.27  0.88 1.04 1.82 151 051 1.10 1.18 1.08 031 081 1.25
(2.36) (0.16) (0.19) (0.23) (0.26) (0.14) (0.16) (0.27) (0.22) (0.15) (0.01) (0.04) (0.12) (0.20) (0.04) (0.04) (0.28)
Canola meal, 37% 893 368 278 1.34 202 206  6.04 149 091 1.26 224 1.77 043 1.26  0.90 1.06 - 0.92 1.61
(157) (0.05) (0.14) (0.14) (0.31) (0.08) (0.04) (0.06) (0.11) (0.14) (0.01) (0.02) (0.02) (0.05) (0.04)  (0.10)
Canola meal, 38% 9240 379 307 138 216 216 566 1.58  0.93 122 228 1.99 051 1.22 1.42 1.31 - 0.87 1.50
Canola meal, 39% 916 391 295 1.33 1.98 1.90 572 151 087 113 217 1.56 052 1.19 1.26 116 041  0.87 1.42
(0.04) (0.09) (0.15) (0.12) (0.42) (0.07) (0.06) (0.02) (0.11) (0.02) (0.04) (0.09) (0.05)  (0) (0.11)  (0.06)
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parentheses refer to standard deviation of mean estimates

TABLE 6 (cont)
Summary: Dry matter (DM), total (TCP) and digestible crude protein (CP) and amino acid concentrations in feedstuffs (g/100 g as received) for broilers. Values in

Feedstuff DM TCP CP ALA ARG ASP GLU GLY HIS ILE LEU LYS MET PHE SER THR TRY TYR VAL
Copra meal 903 217 137 078 262 141 364 065 035 060 121 028 023 081 08 053 ; 029  0.78
gg(f/ff’”seed meal, 914 383 277 107 38 268 639 113 088 089 160 097 041 162 130 08 031 090 125
(042) (0.05) (0.09) (0.09) (0) (0.07) (0.08) (0.10) (0.04) (0.11) (0.03) (0.01) (0.15) (0.08) 0.01) (0.07)
Cottonseed meal, o1s 400 300 118 415 203 705 128 100 096 174 109 047 189 121 08 036 102 141
40% : Y (036) (0.04) (023) (0.05) (0.24) (0.06) (0.08) (0.05) (0.08) (0.13) (0.05) (0.03) (0.21) (0.04) (0.01) (0.08) (0.07)
S;f/f)onseed meal, 878 448 323 118 441 293 68 129 098 097 183 122 040 18 103 081 - 108 147
0.13)  (0) ()  (0.04) (0.36) (0.04) (0.01) (0) (0.01) (0.07) (0.02) (0.02) (0.02) (0.01) (0.03)  (0.01)
Palm kernel meal 944 136 734 045 157 078 225 044 020 040 077 023 012 049 055 033 - 014  0.60
Soyabean meal, full-fat 935 390 343 142 278 38 612 146 094 155 268 234 037 168 195 135 ; 120 162
Soyabean meal, 45% 898 448 372 157 272 390 681 145 101 176 277 218 049 18 220 144 050 139 178
Soyabean meal, 46% 910 463 379 164 316 416 747 157 103 174 301 252 052 193 228 147 053 149 178
068) (0.03) (005 (0.19) (020) (0.08) (0.02) (0.04) (0.05) (0.12) (0.03) (0.07) (0.13) (0.04) (0.11) (0.01)
Soyabean meal, 47% 915 470 395 175 300 421 717 168 119 179 310 245 059 215 175 140 049 159  2.00
(171) (0.24) (023) (0.10) (057) (0.28) (0.04) (0.45) (0.37) (0.14) (0.01) (0.12) (0.19) (0.03) 0.03) (0.37)
Soyabean meal, 48% 913 480 397 170 321 45 771 130 118 177 311 249 059 202 220 155 053 151 187
(072) (0.07) (011) (0.13) (0.34) (0.84) (0.07) (0.20) (0.12) (0.11) (0.05 (0.05) (0.24) (0.13) (0.10)  (0.16)
Soyabean meal, 49% 91.0 489 404 187 330 477 787 173 124 198 327 272 063 222 216 168 058 161 205
082) (0.05) (0.06) (0.20) (0.18) (0.11) (0.07) (0.11) (0.09) (0.18) (0.02) (0.15) (0.16) (0.05) (0.15) (0.15)  (0.09)
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parentheses refer to standard deviation of mean estimates

TABLE 6 (cont)
Summary: Dry matter (DM), total (TCP) and digestible crude protein (CP) and amino acid concentrations in feedstuffs (g/100 g as received) for broilers. Values in

Feedstuff DM TCP CP ALA ARG ASP  GLU GLY _ HIS ILE LEU LYS MET PHE SER THR TRY TYR VAL
Soyabean meal, 50% 909 498 413 196 332 467 781 189 122 200 337 267 058 210 247 175 - 154 207
Sunflower meal, 31% 906 310 248 104 215 206 48 137 061 097 166 087 065 118 099 08 027 073 121
Sunflower meal, 35% 91.0 346 287 - 273 269 621 142 062 113 194 098 081 140 119  1.00 - 080  1.39
Sunflower meal, 36% 946 363 305 123 267 251 531 170 068 125 191 08 040 139 129  1.03 - 0.74  1.48
Sunflower meal, 37% 935 366 289 122 267 256 587 161 557 115 18 100 073 139 117 09 032 079 141
Grain Legumes
Chickpea 930 213 153 065 195 177 263 058 046 069 111 101 014 090 084 051 013 041 074
Faba bean 923 238 157 071 18 178 277 067 043 070 119 110 010 068 084 057 012 050 079
Field pea 904 225 156 070 189 191 28 070 042 064 111 121 013 075 071 055 014 052 074
(217) (0.09) (0.30) (0.24) (0.34) (0.06) (0.05) (0.03) (0.13) (0.12) (0.03) (0.07) (0.18) (0.07) (0.01) (0.11)  (0.04)
Lupin, angustifolius 923 307 250 091 313 261 567 109 075 108 18 143 018 105 122 083 021 100 104
(1.16) (0.08) (0.27) (0.12) (0.51) (0.07) (0.04) (0.07) (0.12) (0.07) (0.01) (0.05) (0.17) (0.06) (0.01) (0.03) (0.07)
Lupin, albus 935 347 274 095 339 28 572 111 066 126 198 130 017 107 155 100 023 129 118
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TABLE 6 (cont)
Summary: Dry matter (DM), total (TCP) and digestible crude protein (CP) and amino acid concentrations in feedstuffs (g/100 g as received) for broilers. Values in

parentheses refer to standard deviation of mean estimates

Feedstuff DM  TCP CP ALA ARG ASP  GLU GLY HIS ILE LEU LYS MET PHE SER THR TRY TYR VAL
Animal Protein Meals
Blood meal 923 905 - 6.12 3.16 8.42 6.65 3.18 5.28 049 1027  7.94 1.14 5.74 474 4.29 0.18 2.36 7.22
(0.15)  (0.13) (0.47) (0.13) (0.08) (0.13) (0.08) (0.33) (0.66) (0.04) (0.22) (0.13) (0.29) (0.07)  (0.11)
Feather meal 929 871 49.6 2.64 3.88 1.88 5.24 411 0.58 3.34 4,65 1.26 0.43 3.05 6.47 2.20 0.23 1.80 4.47
Fish meal 919 614 46.3 2.85 2.93 3.50 5.61 3.22 1.04 1.95 3.37 3.45 1.34 1.80 2.11 1.90 0.44 1.42 2.17
(1.31) (0.31) (0.63) (0.62) (1.03) (0.44) (0.09) (0.13) (0.49) (0.03) (0.25) (0.25) (0.38) (0.26) (0.04) (0.16)  (0.27)
Meat and bone meal, 48% 920 478 27.7 2.48 2.17 1.50 3.50 4.42 0.73 1.04 1.88 1.29 0.42 0.99 1.09 0.90 0.16 0.65 1.46
Meat and bone meal, 49% 91.8  49.0 26.0 2.46 2.22 1.19 3.35 431 0.53 0.89 1.78 1.20 0.49 1.07 0.98 0.74 0.11 0.65 1.34
Meat and bone meal, 50% 929 499 36.4 2.83 2.74 2.32 461 491 0.81 1.09 2.39 1.73 0.64 1.29 1.35 1.16 0.18 0.88 1.55
Meat and bone meal, 54% 926 540 37.3 2.85 2.62 2.33 4.82 5.02 0.98 1.16 2.79 2.00 0.66 2.18 1.43 1.22 0.20 0.96 1.93
Meat and bone meal, 55% 922 548 38.0 3.03 2.87 2.40 491 4.87 0.90 1.31 2.56 2.01 0.65 1.92 1.17 1.14 - 0.97 1.82
(5.01) (0.40) (0.39) (0.62) (0.78) (0.68) (0.15) (0.11) (0.32) (0.15) (0.02) (0.41) (0.11) (0.12) (0.16)  (0.18)
Meat and bone meal, 56% 912 557 34.0 2.79 2.79 1.95 4.64 473 0.79 1.26 2.57 1.77 0.60 2.57 1.38 1.22 0.15 0.89 1.88
Meat and bone meal, 57% 946 565 39.0 3.01 2.68 2.64 5.02 5.12 1.06 1.35 2.77 2.06 0.74 1.17 1.04 1.18 - 1.05 1.96
Meat and bone meal, 59% 955  58.6 35.2 2.59 2.11 1.68 2.45 3.70 0.99 0.96 2.14 1.46 0.72 1.10 1.05 0.95 - 0.66 1.32
Poultry meal 935  63.0 49.1 3.12 3.52 3.25 6.47 4.65 1.32 1.82 3.47 3.24 1.16 1.81 2.12 1.94 - 1.42 2.17



TABLE 6 (cont)
Summary: Dry matter (DM), total (TCP) and digestible crude protein (CP) and amino acid concentrations in feedstuffs (g/100 g as received) for broilers. Values in
parentheses refer to standard deviation of mean estimates

Feedstuff N DM TCP CP ALA ARG ASP GLU GLY HIS ILE LEU LYS MET PHE SER THR TRY TYR VAL

Miscellaneous

Biscuit meal 1 929 104 - 033 033 032 193 024 017 024 057 011 009 034 035 017 - 013 0.30
Casein 3 927 875 844 307 343 757 195 169 252 508 849 862 276 479 517 405 114 537 616

©)  (0.03) (0.10) (0.07) (0.59) (027 (0.15) (0.05) (0.26) (0.57) (0.23) (0.04) (0.21)  (0.03) 0.17)  (0.14)
Dogfood scrap meal 1 927 23.1 - 104 104 113 387 110 043 073 154 077 029 086 109  0.62 - 056  0.86
Gelatin 1 921 82 8.1 819 698 444 891 202 057 130 251 307 073 167 322 156 - 041  2.00

o
= Maize gluten 1 919 643 54.7 5.19 1.80 3.33 12.7 131 112 2.27 10.2 0.81 1.22 3.67 2.58 1.60 - 3.14 2.86




TABLE 7 Linear regression analyses for maize

Linear regression equations describing total and apparent ileal digestible amino acid content as function of total (TCP) and apparent ileal digestible crude protein (DCP)
content (g/kg air dry basis) of maize samples (n = 8)

9

Regression equations describing Regression equations describing Regression equations describing

total AA content as a function of apparent ileal digestible AA content as a apparent ileal digestible AA content as a
Amino acid TCP content function of TCP content function of apparent ileal DCP content

Regression equations R Regression equations R Regression equations R

Alanine =TCP x 0.037 + 0.360 0.47 =TCP x 0.024 + 0.392 0.35 = DCP x 0.030 + 0.040 0.38
Arginine =TCP x0.122 - 0.574 0.93** =TCP x 0.114 - 0.562 0.93** =DCP x 0.114 - 0.368 0.82*
Aspartic acid =TCPx0.171-0.793 0.90** =TCP x 0.160 - 0.816 0.91** = DCP x 0.157 - 0.532 0.80*
Glutamic acid =TCP x 0.084 + 0.947 0.55 =TCP x 0.073 + 0.886 0.45 =DCP x 0.132 + 0.623 0.72*
Glycine =TCP x 0.097 - 0.428 0.87** =TCP x 0.079-0.373 0.87** = DCP x 0.077 - 0.226 0.75*
Histidine =TCP x 0.063 - 0.261 0.92** = TCP x 0.057 - 0.248 0.92** = DCP x 0.062 - 0.182 0.88*
Isoleucine =TCP x 0.039 + 0.005 0.70 = TCP x 0.027 - 0.034 0.66 = DCP x 0.032 + 0.065 0.64
Leucine =TCP x (-0.029 + 1.303 0.26 =TCP x (-0.041 + 1.305 0.34 = DCP x (-0.0002) + 0.967 0.0
Lysine =TCP x 0.078 - 0.365 0.88** =TCP x 0.066 - 0.322 0.87** = DCP x 0.072 - 0.249 0.84*
Methionine =TCP x 0.002 + 0.131 0.07 =TCP x (-0.048) + 0.511 0.76* = DCP x (-0.041) + 0.383 0.57
Phenylalanine =TCP x 0.015 + 0.307 0.42 =TCP x 0.007 + 0.317 0.20 =DCP x 0.019 + 0.243 0.51
Serine =TCP x 0.060 - 0.057 0.45 =TCP x 0.045 - 0.032 0.45 =DCP x 0.034 + 0.120 0.30
Threonine =TCP x 0.005 + 0.306 0.06 =TCP x0.017 + 0.105 0.23 =DCP x 0.021 + 0.103 0.26
Tyrosine =TCP x 0.024 + 0.080 0.39 =TCP x 0.020 + 0.048 0.39 = DCP x 0.009 + 0.155 0.15
Valine =TCP x 0.081 - 0.212 0.88** = TCP x 0.065 - 0.160 0.85** =DCP x 0.075 + 0.120 0.88**
Average amino acid = TCP x 0.057 + 0.050 0.84** = TCP x 0.045 + 0.072 0.76* = DCP x 0.053 + 0.092 0.80*

* P<0.05; ** P<0.01
DCP =TCP x 0.808 - 0.08 R =0.91
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TABLE 8 Linear regression analyses for sorghum

Linear regression equations describing total and apparent ileal digestible amino acid content as function of total (TCP) and apparent ileal digestible crude protein (DCP)
content (g/kg air dry basis) of sorghum samples (n=7)

Regression equations describing total AA Regression equations describing Regression equations describing
content as a function of apparent ileal digestible AA content as a apparent ileal digestible AA content as a
Amino acid TCP content function of TCP content function of apparent ileal DCP content
Regression equations R Regression equations R Regression equations R

Alanine =TCP x 0.074 + 0.134 0.96** =TCP x 0.068 — 0.436 0.96** = DCP x 0.070 + 1.092 0.93**
Arginine =TCP x 0.020 + 0.953 0.98** =TCP x 0.019 + 0.359 0.94** = DCP x 0.020 + 0.736 0.94**
Aspartic acid =TCP x 0.046 + 0.601 0.98** = TCP x 0.045 - 0.335 0.98** = DCP x 0.047 + 0.593 0.97**
Glutamic acid =TCP x 0.165 + 1.126 0.96** =TCP x0.152 -0.129 0.96** =DCP x 0.155 + 3.313 0.93**
Glycine =TCP x 0.017 + 0.79 0.91** =TCP x 0.018 — 0.025 0.97** = DCP x 0.018 + 0.366 0.95**
Histidine =TCP x 0.015 + 0.553 0.97** =TCP x 0.013 + 0.047 0.94** =DCP x 0.014 +0.321 0.93**
Isoleucine =TCP x 0.029 + 0.361 0.97** =TCP x 0.027 - 0.084 0.95** = DCP x 0.029 + 0.483 0.94**
Leucine =TCP x 0.109 + 0.358 0.96** =TCP x 0.100-0.473 0.96** =DCP x 0.103 +1.818 0.93**
Lysine =TCP x 0.007 + 0.968 0.74 =TCP x 0.007 + 0.467 0.92** = DCP x 0.007 + 0.650 0.86*
Methionine = TCP x 0.007 + 0.485 0.90** =TCP x 0.007 + 0.273 0.83* = DCP x 0.008 + 0.394 0.86*
Phenylalanine =TCP x 0.037 + 0.453 0.96** = TCP x 0.035 - 0.003 0.96** =DCP x 0.036 + 0.771 0.93**
Serine =TCP x 0.036 + 0.613 0.97** =TCP x 0.035-0.293 0.97** = DCP x 0.036 + 0.507 0.94**
Threonine =TCP x 0.021 + 0.654 0.97** =TCP x 0.021 - 0.235 0.96** = DCP x 0.022 + 0.221 0.94**
Tyrosine =TCP x 0.021 + 0.231 0.92** = TCP x 0.020 - 0.180 0.87** = DCP x 0.020 + 0.241 0.86*
Valine =TCP x 0.032 + 0.769 0.98** =TCP x 0.031-0.012 0.96** = DCP x 0.032 + 0.636 0.94**
Average amino acid = TCP x 0.042 + 0.603 0.97** =TCP x 0.040 — 0.072 0.96** = DCP x 0.041 + 0.806 0.94**

* P<0.05; ** P<0.01
DCP=TCP x0.92-16.7 R=0.98



Table 9 Linear regression analyses for wheat

Linear regression equations describing total and apparent ileal digestible amino acid content as function of total (TCP) and apparent ileal digestible crude protein (DCP)
content (g/kg air dry basis) of wheat samples (n=21) (CP = N x5.89)
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Regression equations describing Regression equations describing Regression equations describing
total AA content as a function of apparent ileal digestible AA content as a apparent ileal digestible AA content as a
Amino acid TCP content function of TCP content function of apparent ileal DCP content
Regression equations R Regression equations R Regression equations R

Alanine = TCP x 0.026 + 1.403 0.99** =TCP x 0.025 + 0.586 0.98** = DCP x 0.026 + 0.960 0.99**
Arginine =TCP x 0.040 + 1.022 0.97** =TCP x 0.036 + 0.326 0.95** = DCP x 0.038 + 0.894 0.96**
Aspartic acid =TCP x 0.042 + 1.401 0.96** =TCP x 0.038 + 0.213 0.95** = DCP x 0.040 + 0.839 0.95**
Glutamic acid =TCP x 0.393 - 7.325 0.99** = TCP x 0.383 — 8.655 0.98** = DCP x 0.408 — 2.582 0.99**
Glycine =TCP x 0.038 + 0.651 0.97** =TCP x 0.035-0.161 0.96** = DCP x 0.038 + 0.415 0.97**
Histidine =TCP x 0.025 + 0.221 0.97** =TCP x 0.024 - 0.239 0.97** = DCP x 0.025 + 0.129 0.98**
Isoleucine =TCP x 0.040 - 0.198 0.98** =TCP x 0.038 — 0.700 0.98** = DCP x 0.041 - 0.081 0.98**
Leucine =TCP x 0.068 + 0.523 >0.99** =TCP x 0.066 — 0.422 >0.99** =DCP x 0.070 + 0.630 >0.99**
Lysine =TCP x 0.017 + 1.729 0.90** =TCP x 0.016 + 0.919 0.91** = DCP x 0.017 + 1.165 0.92**
Methionine =TCP x 0.013 - 0.005 0.90** =TCPx 0.011 - 0.091 0.92** = DCP x 0.012 + 0.093 0.92**
Phenylalanine =TCPx 0.052-0.371 0.97** =TCP x 0.052 — 1.041 0.97** = DCP x 0.055 - 0.237 0.97**
Serine = TCP x 0.060 + 0.109 0.98** =TCP x 0.058 — 0.889 0.97** = DCP x 0.062 + 0.046 0.97**
Threonine = TCP x 0.029 + 0.552 0.96** =TCP x 0.027 - 0.278 0.94** = DCP x 0.029 + 0.153 0.94**
Tyrosine = TCP x 0.033 - 0.568 0.93** =TCP x 0.031 - 1.037 0.91** =DCP x 0.033 - 0.570 0.93**
Valine =TCP x 0.041 + 0.633 0.98** =TCP x 0.039 - 0.153 0.98** = DCP x 0.041 + 0.461 0.98**
Average amino acid  =TCP x 0.061 - 0.015 >0.99**  =TCP x 0.059 -0.775 >0.99** = DCP x 0.062 + 0.154 >0.99**

* P<0.05; ** P<0.01
DCP=TCP x0.94-15.94 R=0.99



TABLE 10 Linear regression analyses for canola meal

Linea regression equations describing total and apparent ileal digestible amino acid content as function of total (TCP) and apparent ileal digestible crude protein (DCP)
content (g/kg air dry basis) of canola meal samples (n=14)
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Regression equations describing Regression equations describing Regression equations describing
total AA content as a function of apparent ileal digestible AA content as a apparent ileal digestible AA content as a
Amino acid TCP content function of TCP content function of apparent ileal DCP content
Regression equations R Regression equations R Regression equations R

Alanine =TCP x 0.039 +2.01 0.93** =TCP x 0.037 - 0.552 0.94** = DCP x 0.044 + 0.50 0.89**
Arginine =TCP x 0.057 + 1.57 0.91** =TCP x 0.060 - 2.57 0.89** =DCP x 0.073 - 1.27 0.91**
Aspartic acid =TCP x 0.055 + 5.67 0.90** =TCP x 0.045 + 2.92 0.79** = DCP x 0.064 + 1.19 0.86**
Glutamic acid =TCP x 0.192 - 0.387 0.96** =TCP x 0.158 — 2.17 0.89** =DCP x0.172-7.32 0.86**
Glycine =TCP x 0.042 +2.92 0.90** =TCP x 0.042 - 1.02 0.96** = DCP x 0.049 +0.81 0.94**
Histidine =TCP x 0.016 +5.40 0.56* =TCP x 0.015 + 3.167 0.62* = DCP x 0.023 + 2.26 0.75**
Isoleucine =TCP x 0.028 + 4.59 0.78** =TCP x 0.027 + 1.75 0.84** =DCP x 0.036 + 1.47 0.75**
Leucine =TCP x 0.064 + 2.79 0.95** =TCP x 0.062 - 1.68 0.93** =DCP x 0.071 + 0.99 0.90**
Lysine =TCP x0.027 + 11.27 0.63* =TCP x0.025 +7.76 0.48 = DCP x 0.044 + 4.53 0.65*
Methionine =TCP x0.019-1.80 0.87** =TCP x 0.016 - 1.20 0.83** = DCP x 0.015 + 0.62 0.71**
Phenylalanine =TCP x 0.030 + 3.50 0.90* =TCP x 0.030 + 0.93 0.88** = DCP x 0.030 + 3.36 0.86**
Serine =TCP x 0.033 + 3.97 0.43 =TCP x0.034-1.12 0.55 =DCP x 0.052 - 2.91 0.71**
Threonine =TCP x 0.038 +2.39 0.81** =TCP x 0.031-0.124 0.83** =DCPx0.044-1.11 0.91**
Tyrosine =TCP x0.018 + 4.64 0.82** =TCP x0.017 + 2.56 0.80** =DCP x 0.018 + 3.45 0.77**
Valine =TCP x 0.040 + 4.69 0.80** =TCP x 0.036 + 1.33 0.81** = DCP x 0.044 + 1.99 0.72**
Average amino acid =TCP x0.047 + 3.34 0.96** =TCPx0.042 -0.67 0.92** DCP x 0.052 + 1.55 0.94**

*P<0.05; ** P<0.01
DCP=TCP x 0.86 - 37.8 R=0.91
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TABLE 11 Linear regression analyses for Cottonseed meal

Linear regression equations describing total and apparent ileal digestible amino acid content as function of total (TCP) and apparent ileal digestible crude protein (DCP)
content (g/kg air dry basis) of cottonseed meal samples (n=7)

Regression equations describing Regression equations describing Regression equations describing

total AA content as a function of apparent ileal digestible AA content as a apparent ileal digestible AA content as a
Amino acid TCP content function of TCP content function of apparent ileal DCP content

Regression equations R Regression equations R Regression equations R

Alanine = TCP x 0.030 + 0.495 0.85* =TCP x 0.012 + 0.674 0.54 =DCP x 0.025 + 0.410 0.77*
Arginine =TCP x 0.093 + 1.066 0.84* =TCP x 0.069 + 1.317 0.77* =DCP x 0.107 + 0.929 0.80*
Aspartic acid =TCP x 0.064 + 1.325 0.90** =TCP x 0.028 + 1.691 0.60 = DCP x 0.055 + 1.217 0.78*
Glutamic acid =TCP x 0.075 +5.128 0.52 =TCP x 0.038 + 5.250 0.30 = DCP x 0.090 + 4.096 0.48
Glycine = TCP x 0.038 + 0.268 0.80* =TCP x 0.018 + 0.486 0.60 = DCP x 0.036 + 0.176 0.78*
Histidine = TCP x 0.009 + 0.924 0.30 =TCP x 0.010 + 0.572 0.32 = DCP x 0.020 + 0.362 0.46
Isoleucine = TCP x 0.037 - 0.100 0.88** =TCP x 0.011 + 0.504 0.50 =DCP x 0.019 + 0.374 0.60
Leucine = TCP x 0.065 - 0.105 0.97** =TCP x 0.032 + 0.410 0.84* = DCP x 0.050 + 0.233 0.87*
Lysine =TCP x0.054 -0.271 0.75 =TCPx0.035-0.344 0.72 =DCP x 0.051 - 0.445 0.71
Methionine =TCP x (-0.004) + 0.744 0.23 = TCP x (-0.005) + 0.642 0.31 = DCP x (-0.0003) + 0.438 0.013
Phenylalanine =TCP x 0.040 + 0.663 0.72 =TCP x 0.024 + 0.83 0.53 = DCP x 0.051 + 0.265 0.76*
Serine = TCP x (-0.059) + 4.118 0.63 = TCP x (-0.042) + 2.901 0.68 = DCP x (-0.052) + 2.736 0.56
Threonine =TCP x (-0.001) + 1.415 0.07 = TCP x (-0.002) + 0.925 0.17 = DCP x 0.0002 + 0.819 0.008
Tyrosine = TCP x 0.028 + 0.204 0.85* =TCP x 0.024 + 0.022 0.77* = DCP x 0.040 - 0.189 0.85*
Valine = TCP x 0.061 - 0.480 0.94** =TCP x 0.029 + 0.192 0.77* =DCP x 0.050 - 0.121 0.89**
Average amino acid = TCP x 0.035 + 1.023 0.84* =TCP x 0.019 + 1.067 0.61 DCP x 0.036 + 0.741 0.80*

* P<0.05; ** P<0.01
DCP =TCP x 0.635 + 4.017; R=0.95 **



TABLE 12 Linear regression analyses for soybean meal

Linear regression equations describing total and apparent ileal digestible amino acid content as function of total (TCP) and apparent ileal digestible crude protein (DCP)
content (g/kg air dry basis) of soybean meal samples (n=14)

L9

Regression equations describing total AA Regression equations describing apparent  Regression equations describing apparent ileal
content as a function of ileal digestible AA content as a function of digestible AA content as a function of
Amino acid TCP content TCP content apparent ileal DCP content
Regression equations R Regression equations R Regression equations R
Alanine =TCP x 0.061-8.18 0.860** =TCP x 0.049 -5.90 0.802** = DCP x 0.069 — 9.90 0.830**
Arginine =TCP x 0.080 — 2.52 0.796** =TCP x 0.060 + 3.06 0.754** = DCP x 0.066 + 5.47 0.610*
Aspartic acid =TCP x 0.155 - 18.79 0.876** =TCP x 0.109 - 7.30 0.806** = DCP x 0.138 — 10.15 0.748**
Glutamic acid =TCP x 0.199 - 7.36 0.839** =TCP x 0.147 + 6.63 0.710** =DCP x 0.188 + 2.15 0.664**
Glycine =TCP x 0.062 — 8.94 0.823** =TCP x 0.045 -4.82 0.726** = DCP x 0.067 — 10.12 0.798**
Histidine =TCPx0.041-5.71 0.886** =TCP x 0.034 - 4.52 0.780** = DCP x 0.050 - 8.16 0.840**
Isoleucine =TCP x 0.057 - 5.27 0.636** =TCP x 0.042 - 1.68 0.534* = DCP x 0.066 — 7.83 0.614*
Leucine = TCP x 0.092 — 6.56 0.902** =TCP x 0.068 — 0.92 0.801** = DCP x 0.099 — 7.99 0.860**
Lysine = TCP x 0.054 - 3.99 0.604* =TCP x 0.042 +5.74 0.559** = DCP x 0.053 + 4.40 0.525*
Methionine =TCP x 0.027 - 6.64 0.911** =TCP x 0.026 — 6.39 0.897** =DCP x 0.034 - 7.57 0.864**
Phenylalanine =TCP x 0.071-9.45 0.766** =TCP x 0.053 - 4.57 0.772** =DCP x 0.072 - 7.64 0.762**
Serine =TCP x 0.041-7.04 0.377 =TCP x 0.024 + 10.13 0.260 = DCP x 0.021 + 13.43 0.163
Threonine =TCP x 0.054 - 5.43 0.813** =TCP x 0.038 - 2.34 0.684** = DCP x 0.054 -5.74 0.716**
Tyrosine =TCP x 0.054-7.77 0.694** =TCP x 0.040 — 3.47 0.733** = DCP x 0.047 - 3.18 0.635**
Valine = TCP x 0.060 — 5.59 0.695** =TCP x 0.046 — 2.51 0.624** = DCP x 0.070 — 8.60 0.704**
Average amino acid = TCP x 0.073 — 0.532 0.882** =TCP x 0.056 — 0.138 0.845** = DCP x 0.074 - 0.460 0.841**

* P<0.05; ** P<0.01
DCP=TCPx0.67+7.75 R=0.91



TABLE 13 Linear regression analyses for meat and bone meal

Linear regression equations describing total and apparent ileal digestible amino acid content as function of total (TCP) and apparent ileal digestible crude protein (DCP)
content (g/kg air dry basis) of meat and bone meal samples (n=10)

Regression equations describing
total AA content as a function of

Regression equations describing
apparent ileal digestible AA content as a

Regression equations describing
apparent ileal digestible AA content as a
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Amino acid TCP content function of TCP content function of apparent ileal DCP content
Regression equations R Regression equations R Regression equations R
Alanine =TCP x 0.031 + 2.325 0.54 =TCP x 0.035 + 0.948 0.41 = DCP x 0.053 + 0.968 0.91**
Arginine =TCP x 0.054 +0.78 0.80** =TCP x0.027 + 1.128 0.27 = DCP x 0.055 + 0.658 0.79**
Aspartic acid = TCP x 0.083 - 0.420 0.83** =TCP x 0.067 —1.487 0.42 = DCP x 0.104 — 1.549 0.95**
Glutamic acid =TCP x 0.150 — 1.442 0.94** =TCP x 0.037 + 2.336 0.14 =DCP x 0.133-0.355 0.71*
Glycine =TCP x 0.017 + 6.060 0.17 =TCP x (-0.001) + 4.722 0.005 = DCP x 0.068 + 2.318 0.65*
Histidine =TCP x 0.032 - 0.469 0.63 =TCP x 0.034 -0.973 0.71 = DCP x 0.029 - 0.165 0.89**
Isoleucine =TCP x 0.027 + 0.215 0.79** = TCP x 0.023 - 0.058 0.46 = DCP x 0.027 + 0.233 0.79**
Leucine =TCP x 0.077 -0.728 0.73* =TCP x 0.062 — 0.935 0.57 = DCP x 0.069 - 0.003 0.92**
Lysine =TCP x 0.075-1.463 0.88** =TCP x 0.053 — 1.067 0.55 = DCP x 0.058 - 0.279 0.89**
Methionine =TCP x 0.021 - 0.328 0.81** =TCP x 0.024 - 0.644 0.84** = DCP x 0.016 + 0.071 0.82**
Phenylalanine = TCP x 0.106 — 3.380 0.48 =TCP x 0.074 - 2.310 0.46 = DCP x 0.035 + 0.432 0.32
Serine =TCP x 0.015 + 1.275 0.12 = TCP x 0.002+ 1.086 0.039 = DCP x 0.005 + 0.994 0.17
Threonine =TCP x 0.030 + 0.188 0.52 =TCP x 0.023 -0.154 0.47 = DCP x 0.029 + 0.065 0.87**
Tyrosine =TCP x 0.023 + 0.044 0.73* = TCP x 0.020 - 0.209 0.41 =DCP x 0.030 - 0.168 0.88**
Valine =TCP x 0.031 +0.778 0.51 =TCP x 0.031 + 0.035 0.41 = DCP x 0.038 + 0.354 0.75*
Average amino acid =TCP x 0.051 + 0.229 0.89** =TCP x 0.034 + 0.160 0.40 DCP x 0.050 + 0.237 0.86**

*P<0.05; **P<0.01
DCP =TCP x 0.924 -14.573; R=0.635
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The availability of amino acids in feedstuffs is an
important feature of dietary protein quality. Reliable values
of this feed ingredient allow more efficient formulation of
poultry diets.

Many approaches have been made to determine amino
acid availability which is defined as that proportion of
dietary amino acids that is in a form suitable for digestion,
absorption and utilisation. The digestibility assay has
become the most favoured technique for estimating
availability, largely because the values apply directly to the
bird and all amino acids can be measured in the one assay.

This publication will be a useful resource for the poultry
industry, especially nutritionists and those engaged in
poultry protein and amino acid research as differences in
amino acid digestibility can be effectively used to improve

the precision of feed formulation.
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