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The two animal assays that have historically been used most often to determine digestibility or 
bioavailability of amino acids (AA) in feed ingredients for poultry are the slope-ratio growth 
assays (bioavailability) and the balance assays (digestibility). The balance assays are used much 
more frequently than the growth assays because they are much faster, less expensive and all AA 
can be evaluated in one assay. The balance or digestibility assay that has been most frequently 
used for poultry during the last 20 years is the precision-fed cecectomized rooster assay (Parsons, 
2002). More recently, there has been increased use of the newer standardized ileal AA 
digestibility chick assay (Ravindran and Bryden, 1999; Adedokun et al., 2008). In a recent study 
by Garcia et al., (2007) wherein a few ingredients were evaluated, it was found that the 
cecectomized rooster and the ileal chick assay sometimes yielded significantly different AA 
digestibility values for some ingredients, with the rooster values being greater than the chick 
values. In another study (Adedokun et al., 2009), standardized AA digestibility in cecectomized 
roosters for several feedstuffs was compared to the ileal digestibility in broilers and laying hens. 
In the latter study, roosters yielded significantly higher AA digestibilities for MBM in 
comparison with broiler chicks, while com was not significantly different between the two 
assays. In addition, one DOGS sample was reported to have greater digestibility in roosters 
when compared to broilers, while another dark DOGS sample did not have any significant 
differences between methods (Adedokun et al., 2009). The results of these studies suggest that 
AA digestibility values may vary among methods. Therefore, the objective of the first study was 
to determine and compare the AA digestibility of 17 different feedstuffs and samples between 
the precision-fed cecectomized rooster assay (PFR) and the standardized ileal AA digestibility 
chick assay (SID). In addition, a second study was conducted to develop a new precision
feeding ileal AA digestibility assay using 3-week-old broiler chicks and to compare values 
obtained with this new assay to those obtained with the PFR and SID assays. 

STUDYl-PROCEDURES 

Feed sample analysis 

Six com samples, eight DOGS or DDG samples, two MBM samples, and a poultry by-product 
meal were obtained and evaluated. All feedstuffs were analyzed for N and AA at the University 
of Missouri. 
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Standardized Ileal AA Chick Assay 

Male Ross 308 broiler chicks were obtained at 1 d of age from a commercial hatchery, weighed 
individually, and fed a nutritionally complete starter diet until d 16 before they were placed on 
the experimental diets. At that time, birds were randomized to cages with 8 birds per cage, 6 
replicate pens per experimental diet. The birds were then fed the 15 experimental diets until 21 d 
of age. The wet distiller's grains and condensed distiller solubles were not fed to the broiler 
chicks due to insufficient amounts of sample. On d 21, birds were killed by CO2 asphyxiation 
and ileal digesta were collected. The contents of the ileum were considered to be the part of the 
small intestine from the Meckel' s diverticulum to approximately 1 cm proximal to the ileo-cecal 
junction. The ileal digesta from birds were pooled, frozen, and stored at -20°C until they were 
processed. For the rooster assay, the excreta were also frozen and stored at -20°C until 
processing. All ileal samples were freeze-dried, ground using a mortar and pestle and then 
analyzed for AA as described earlier for feed analysis. 

Diet Formulation 

The semi-purified experimental diets were formulated to contain approximately 20% crude 
protein (CP) (with the exception of the com diets, which was approximately 7% CP), with each 
of the feedstuffs supplying the only source of CP in the diets. All the feedstuffs were analyzed 
for CP before diet formulation. Chromic oxide was added to the diet as an indigestible marker at 
0.30% of the diet, with all diets being fed in mash form. 

Precision-fed cecectomized rooster assay 

A precision-fed rooster assay utilizing cecectomized Single Comb White Leghorn roosters was 
conducted (Parsons, 1985). After 24 hours of feed withdrawal, four cecectomized roosters 
(approximately 38 weeks old) were tube-fed approximately 30 grams of each of the 17 feed 
samples. Excreta were then quantitatively collected for 48 hours, freeze-dried, weighed, ground, 
and analyzed for AA as described earlier. Endogenous corrections for AA were made using five 
roosters that had been fasted for 48 hours. 

Calculations 

AA digestibility was calculated for the SID chick assay were using the following formulas. The 
apparent ileal AA digestibility coefficients were standardized using the ileal AA values from 21 
d old broiler chicks fed a nitrogen-free diet. 

APPARENT ILEAL AA DIGESTIBILITY= 
[1 - (chromium in diet/chromium in ileal digesta) x (AA in digesta/AA in diet)] 

STANDARDIZED ILEAL AA DIGESTIBILITY,%= 
Apparent digestibility+ [(IEAA flow, g/kg ofDMI)/(AA content of the diet, g/kg ofDM)] x 

100. 
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For the rooster assay, standardized AA digestibility value was calculated with the following 
formula. The AA were standardized by using an endogenous correction based on AA excretion 
by fasted roosters. 

STANDARDIZED AA DIGESTIBILITY,%= 
[(AA fed (mg)- AA excreted (mg)+ Endogenous AA excreted (mg))/ AA fed (mg)] x 100. 

RESULTS AND DISCUSSION 

Due to the large amount of data generated in Study 1, only the differences in AA digestibility 
values between the PFR and SID assays are summarized in Table 1. There were generally no 
consistent differences in AA digestibility between the two digestibility methods for the six com 
samples. Values for the com Samples 1, 3, and 4 were generally similar between digestibility 
methods. Several values for com Samples 2 and 6 were higher for the SID and several values for 
Sample 3 were higher for the PFR. 

The standardized AA digestibility coefficients for the six DOGS samples determined in the PFR 
and SID were in general agreement with previously published values. For DOGS Samples 1, 2, 
3, and 4, there were generally no significant differences between the two methods for most of the 
AA. However, the SID did yield significantly higher digestibility values for Met and Cys for 
some of the samples. These four DOGS samples were produced in a newer fuel ethanol plant 
and varied in the ratio of wet distiller's grains to condensed solubles and the addition ofrecycled 
DOGS back into the dryers. In contrast to the first four DOGS samples, the PFR yielded higher 
(P<0.05) digestibility values for almost all AA in Samples 5 and 6. Sample 5 was a high protein 
DDG and Sample 6 was a conventional DOGS. The high protein DDG was obtained by 
fractionating the com kernel prior to fermentation to remove pericarp fiber and fermenting only 
the endosperm portion of the com kernel. The high AA digestibility obtained with the roosters 
may have been partially due to the reduced fiber in the high protein DOG. 

When evaluating the results for the MBM and PBPM samples, the PFR yielded significantly 
(P<0.05) or numerically higher AA digestibility values for majority of the essential AA and for 
Tyrosine in MBM 1. Conversely, for MBM 2, the chick assay yielded higher AA digestibility 
values than the rooster assay for several AA, but there was no consistent pattern for the AA. For 
the PBPM, standardized AA digestibility values determined by the SID were significantly lower 
(P<0.05) than values determined by the PFR. 

In conclusion, the results of this study support those of earlier research that has shown that AA 
digestibility varies among feed ingredients and among samples of the same ingredient. There 
were no consistent differences between the two digestibility methods for AA digestibility values 
determined with the PFR and SID. Overall, for the 15 feed ingredients evaluated in both assays, 
seven ingredients had digestibility values that were similar between methods, five had values that 
were greater for the PFR than the SID, and three had values that were greater for the SID than 
the PFR. 
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Table 1. Comparison of standardized AA digestibility values for 15 feedstuffs determined with the 
_erecision-fed cecectomized rooster assay (PFR} and the standardized ileal AA chick assay (SID}. 

Essential Corn Corn Corn Corn Corn Corn 

AA 1 2 3 4 5 6 
Arginine < > 
Histidine < < < < < < 
Isoleucine > 
Leucine > > > 
Lysine < < < 
Methionine 
Phenylalanine > 
Threonine > > > 
Valine > 

Nonessential 
AA 

Alanine > 
Aspartic acid > 
Cystine > > 
Glutamic acid < 
Proline > 
Serine > 
Tyrosine < > 

Indispensable DDGS DDGS DDGS DDGS DDGS DDGS MBM MBM 

AA 1 2 3 4 5 6 1 2 PBPM 
Arginine > > > < > 
Histidine n/al n/a n/a n/a > > < > 
Isoleucine > > > > 
Leucine > > > > 
Lysine > < > 
Methionine < < < > > > > 
Phenylalanine n/a n/a n/a n/a > > > > 
Threonine > > > > 
Valine > > > > 

Dispensable 
AA 

Alanine > > < > 
Aspartic acid > > > 
Cystine < < > > > 
Glutamic acid > > > < > 
Proline > > > < > 
Serine n/a n/a n/a n/a > > 
Tyrosine n/a n/a n/a n/a > > > > 

=: No significant differences between methods (PFR vs. SID). 
<: The PFR yielded significantly (P < 0.05) lower digestibility when compared to the SID. 
>: The PFR yielded significantly (P < 0.05) higher digestibility when compared to the SID. 
1n/a: Not analyzed. 
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STUDY 2 - DEVELOPMENT OF A NEW PRECISION-FED ILEAL AMINO ACID 
DIGESTIBILITY ASSAY UTILIZING 3-WEEK-OLD BROILER CHICKS 

The purpose of this study was to develop a new chick ileal AA digestibility assay that would be 
complementary to the PFR and SID assays and would provide another method that is very rapid, 
flexible and convenient to use. In addition, ileal AA digestibility values determined with the 
new assay were then compared to those obtained with the PFR and SID assays to determine if 
they were in agreement. 

PROCEDURES 

Experiment I-Determination of the Length of Pre-Experimental Fasting Period Needed to 
Empty the Ileum of Feed Residues from Previously Consumed Feed 

Six 22 day-old broiler chicks (Ross 308) were wing-banded and placed into individual cages 
measuring 27.94 x 21.59 x 20.96 cm and deprived of feed for 14 hours. Animals were allowed 
free access to water during this time. Trays were placed under the cages and excreta were 
collected every two hours for the entire 14-hour fasting period. After collection, the excreta 
were frozen, freeze-dried and weighed for each individual chick. 

Experiment 2-Determination of the Optimum Feeding Amount and Ileal Digesta Collection 
Time 

Sixty day-old broiler chicks (Ross 308) were fed a nutritionally-complete chick starter diet until 
21 days. On Day 22, the chicks were fasted for an overnight period of 10 hours. This fasting 
period was determined to be adequate from the results of Experiment 1. Four chicks were then 
randomly allocated among each of 15 different treatments that were based on the varying 
combinations of amount of feed that the animals were precision-fed (6.0,9.0,12.0, or 15.0 g) and 
the time that the ileal digesta were collected post-feeding (2.5, 3.0, 3.5, 4.0, 4.5, 5.0, 6.0, or 7.0 
hours). The 15 g treatment group had collection times extended past 5.0 hours to determine if a 
longer collection time would increase the amount of digesta recovered at the ileum. All chicks 
were precision-fed a com-soybean meal (60:40) mixture with chromic oxide added at 0.3% as an 
indigestible marker. The intubation equipment consisted of a plastic funnel (5.715 cm in 
diameter) fused to a brass tube measuring 23.495 cm in length with a diameter of 0.635 cm. The 
tube was placed into the esophagus and crop and the feed mixture was placed into the tube and 
pushed into the crop with a steel rod, measuring 23.495 cm in length with a diameter of 0.584 
cm. The stainless steel rod was extended approximately 10.0 cm at the top to form a handle and 
to allow the feed mixture to be pushed into the crop. A metal washer was fused to the rod at 
23.495 cm from the end of the rod to prevent the end of the rod from being pushed beyond the 
bottom of the brass feeding tube into the crop. Each treatment group of chicks was then placed 
into a battery and the chicks had free access to water, but no feed. The chicks were then 
euthanized via CO2 inhalation at the different times post-feeding. Heal digesta were collected 
from Meckel' s diverticulum to the ileo-cecal junction. Ileal digesta were freeze-dried and 
weighed for each individual chick. 
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Experiment 3-Determination of the Deal Endogenous AA Losses for Precision-fed Chicks 

Twenty-four day-old broiler chicks (Ross 308) were placed on a nutritionally complete starter 
diet until day 21. On day 21, they were fasted overnight for 10 hours and then randomly 
allocated into 4 groups of 6 chicks. Each chick was then precision-fed 10 g of a nitrogen-free 
diet (NFD) using the methods from the previous experiment. At four hours post-feeding, the 
chicks were euthanized via CO2 inhalation and the ileal digesta were collected and pooled for the 
6 chicks within each of the 4 replicate groups. The ileal digesta were then freeze-dried, ground 
and analyzed for AA and chromium. 

Experiment 4-Determination of Apparent and Standardized Deal AA Digestibility of a 
Corn-Soybean Meal (60:40) Mixture 

A final experiment was conducted to determine the ileal AA digestibility of a standard, 
nutritionally complete chick starter diet in 21-day-old chicks at different collection time's post
feeding. Forty-eight day-old Ross 708 broiler chicks were fed a nutritionally complete starter 
diet until day 21. On day 21, they were fasted overnight and then randomly allocated into 
treatment groups of four based on varying collection times post-feeding. Ileal digesta were 
collected at 2.0, 3.0, and 4.0 hours post-feeding. The shorter 2.0-hour collection period was 
included to determine if the collection period could be reduced and still yield accurate 
digestibility values. All chicks were then precision-fed 10.0 g of the com-soybean mixture 
combined with chromic oxide, added at 0.3%. The chicks were then euthanized at the different 
times post-feeding and ileal digesta were collected, pooled analyzed for AA and chromium. 

RESULTS AND DISCUSSION 

The results from the fasting study (Experiment 1) indicated that the amount of excreta voided 
decreased steadily until 8.0 hours post-feeding. At 8.0 hours post-fasting, the amount of excreta 
had reached a plateau and there was no significant decrease in excreta after 8 hours. It was 
concluded that the removal of feed for 8 hours is a sufficient amount of time for 3 week-old 
broiler chicks to empty their gastrointestinal tracts of feed residues. Based on the results of this 
preliminary study, 10 hours of fasting was used prior to precision-feeding chicks for all 
subsequent studies to ensure that the ileum would be empty of feed residues and 10 hours did not 
require taking chicks off feed, tube-feeding or collection of ileal digesta between 10:00 p.m. and 
8:00 a.m. 

When evaluating the effects of the precision-feeding amount and ileal collection time 
(Experiment 2) for chicks fed 6.0, 9.0, or 12.0 g, the amount of digesta in the ileum was found to 
be either significantly (P< 0.05) or numerically increased at 4 hours when compared to 3 hours. 
Extending the collection time beyond 4 hours had no significant effect on the amount of digesta 
recovered at the distal small intestine for any amount that was precision-fed. Dry ileal digesta 
weight was generally higher for chicks fed 9.0, 12.0, or 15.0 g when compared to chicks in the 
6.0 g treatment groups. Feeding chicks 12.0 or 15.0 g yielded variable results, which was 
evident by the larger SEMs for these treatment groups. The large variation for the chicks fed 
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12.0 or 15.0 g resulted because several of the latter chicks had very little digesta in the ileum, 
even at 7.0 hours post-feeding. It is hypothesized that precision-feeding amounts of 12.0 and 
15.0 g may have been too high and caused the feed to compact inside the crop. Based on the 
results of this experiment, it was concluded that precision-feeding chicks approximately 9.0 g of 
feed yielded the maximal and the most consistent amounts of ileal digesta and that the earliest 
collection time to yield maximal amounts of digesta in the ileum was approximately 4.0 hours 
post-feeding. Maximizing the amount of ileal digesta collected is important to provide an 
adequate amount of sample to conduct AA and digesta marker analyses in order to determine 
digestibility. 

The ileal endogenous AA flow (IEAA) is presented in Table 2 along with values determined in a 
previous study by Adedokun et al. (2007) for 21-day-old broiler chicks that were fed a NFD ad 
libitum. The IEAA flow for the precision-fed chicks was generally higher in the current study 
than for ad libitum fed chicks in the earlier study. The reason for this difference is unknown. 

Table 2. Ileal endogenous AA flow (mg/kg dry matter intake) for 21-day-old chicks precision-fed a 
nitrogen-free diet in the current study compared to previously published values for ad libitum-fed 
chicks. 

Precision-fed AA Previously 
Item flow1 SEM published values2 SEM2 

Indispensable AA 
Arginine 340 40.1 168 28 
Histidine 167 18.7 73 12 
Ileucine 463 79.9 162 35.1 
Leucine 424 45.3 251 42.4 
Lysine 358 54.1 181 39.9 
Methionine 220 63.7 50 13.2 
Phenylalanine 162 56.9 154 21.6 
Threonine 629 45.2 274 41.1 
Tryptophan 85 24.6 n/a3 n/a 
Valine 400 101.5 214 35.6 

Dispensable AA 
Alanine 303 23.6 177 28.6 
Aspartic acid 731 66.8 340 54.6 
Cysteine 375 91.5 136 10.5 
Glycine 369 36.3 205 27 
Glutamic acid 888 94.4 420 123.7 
Praline 456 33.4 240 36.9 
Serine 479 35.8 260 53.2 
Tyrosine 287 34.7 124 17.2 
1 Values are means of four groups of six chicks each. 
2For 21d old broiler chicks ad libitum fed a nitrogen-free diet (Adedokun et al., 2007). 
3 n/a=Not analyzed. 
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Using basal endogenous IEAA flow values determined in Experiment 3 and previously by 
Adedokun et al. (2007) (Table 2), standardized AA digestibilities were calculated (Table 3). The 
standardized AA digestibilities were found to be numerically or significantly (P<0.05) decreased 
at 2.0 hours post-feeding when compared with 3.0 and 4.0 hours post-feeding for both 
standardization methods. The lower standardized ileal digestibility values at 2.0 hours post
feeding may have been due to less feed residue in the ileum, resulting in a higher proportion of 
endogenous AA relative to undigested feed AA. These results indicate that collecting ileal 
contents between 3.0 and 4.0 hours post-feeding is an optimal amount of time to yield consistent 
AA digestibility values. When comparing the two standardization methods, digestibility values 
were generally higher when standardized using IEAA flow from chicks precision-fed a NFD 
compared with values standardized using IEAA flows from ad libitum fed chicks. However, the 
differences were generally not large, usually being only 1 to 3 percentage units. 

Table 3. Standardized ileal AA digestibility values(%) for precision-fed 21-day-old chicks at three 
different collection times after precision-feeding a com-soybean meal (60:40) mixture calculated using 
two different ileal endogenous AA flows 1 

Standardized Ileal AA Digestibility Standardized Ileal AA Digestibility 
Item (Precision-fed Nitrogen-Free Diet} (Ad libitum fed Nitrogen-Free Diet/ 

Indis2ensable AA 2.0 hr 3.0 hr 4.0 hr SEM 2.0hr 3.0 hr 4.0 hr SEM 
Arginine 92.7b 94.8ab 94.9a 0.7 91.66 93.7ab 93.8a 0.7 
Histidine 92.4 94.3 93.3 0.8 90.8 92.7 91.7 0.8 
Isoleucine 91.8 94.3 93.4 0.9 88.8 91.3 90.5 0.9 
Leucine 90.2 92.6 91.9 0.9 89.3 91.7 91.0 0.9 
Lysine 92.5 93.9 93.2 0.8 91.2 92.7 91.9 0.8 
Methionine 98.4 99.6 99.0 0.5 95.0 96.2 95.6 0.5 
Phenylalanine 88.0b 91.0a 90.5ab 0.9 87.9b 90.9a 90.4ab 0.9 
Threonine 89.6 92.3 91.3 1.3 85.5 88.2 87.1 1.3 
Tryptophan 89.7 92.0 90.4 0.9 n/a3 n/a n/a n/a 
Valine 88.9 91.7 90.8 1.0 87.2 90.1 89.2 1.0 

Dis2ensable AA 
Alanine 90.6 93.0 91.9 0.8 89.5 91.9 90.8 0.8 
Aspartic acid 87.8 90.3 89.8 1.1 86.1 88.6 88.1 1.1 
Cysteine 92.1 95.9 93.5 1.7 86.1 89.9 87.5 1.7 
Glycine 88.9 91.4 89.4 1.0 87.4 89.9 87.9 1.0 
Glutamic acid 91.8b 94.2a 94.3a 0.7 90.6b 93.la 93.2a 1.0 
Proline 90.8 93.1 92.2 0.8 89.2 91.4 90.6 0.8 
Serine 89.7 92.5 91.8 1.1 87.6 . 90.5 89.8 1.1 
T:yrosine 90.4 93.3 92.8 0.9 88.3 91.1 90.6 0.9 
a,b Means within a row and standardization method with no common superscripts are significantly 
different (P<0.05). 
1Values are means of four groups of four chicks. 
2Previously published values from Adedokun et al. (2007). 
3n/a= Not analyzed. 
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The results of this study show that ileal digestibility of AA can be easily determined in chicks 
using the precision-fed assay developed herein. This assay provides another method of 
determining AA digestibility in poultry and is complementary to the currently used PFR and SID 
assays. The new assay requires a very small amount of feed and a minimal amount of time ( 10 
hours for fasting, 4 hours post-feeding, plus a small amount of time for tube-feeding and ileal 
digesta collection). Since the feedstuffs are tube-fed, there is no need to mix semi-purified diets 
and feed them for 4 days and there is no problem with low feed intakes for unpalatable feedstuffs 
or severely nutrient deficient diets as is sometimes encountered in the SID assay. Precision
feeding chicks results in consistently large amount of digesta in the ileum whereas with ad 
libitum feeding, such as used in the SID, sometimes results in very little digesta in the ileum. 
Precision-feeding also allows the feeding of high moisture or other types of ingredients that 
cannot be mixed in dry mash semipurifed diets. The new assay provides a convenient 
complementary assay to the SID when only one or a few samples of ingredients need to be 
evaluated quickly. For example, many research labs conduct 0-21 day or 7-21 day broiler 
growth trials on a routine basis. Some or all of these treatments are often com-soybean meal 
diets. It would be easy to conduct a precision-fed chick assay on some of these chicks at 21 days 
rather than purchasing or hatching another group of chicks. Finally, the new precision-fed chick 
assay may have application for determining ilea! digestible energy of individual feedstuffs, or for 
ME or TME, if excreta are collected rather than ilea! digesta; the SID is not suitable for energy 
evaluations of individual feedstuffs because complete diets are fed. The new precision-fed assay 
is another assay that can be used to determine AA digestibility in poultry and is proposed as a 
complementary alternative to the PFR and SID assays, not as a replacement or superior assay. 

In conclusion, a new precision-fed ilea! AA digestibility assay was developed. Ilea! AA 
digestibility can be determined using 3-week-old chicks by fasting the animals for at least 8.0 
hours, precision-feeding approximately 10.0 g of feed, and collecting ilea! digesta at 
approximately 4.0 hours post-feeding. 

Comparison of AA digestibility of various feedstuffs using three different methods 

A subsequent series of experiments was conducted to determine and compare AA digestibility 
using the three different methods, PFR, SID and new precision-fed ilea! digestibility chick assay 
(PFC). The results are shown in Tables 4 and 5. For com gluten meal, the PFR and SID assays 
yielded significantly higher digestibilities than the PFC assay for the majority of the AA. For 
canola meal, the PFR assay yielded higher digestibility values than the PFC assay for most AA, 
with the SID values being intermediate. No consistent differences among methods and AA were 
observed for fish meal. The results for DOGS were variable among samples. For DDGSl, the 
SID values were generally not different from the PFR and PFC values but, the PFR values were 
generally higher than the PFC values. The PFR values were higher than the SID and PFC for 
most AA in DOGS 2. No consistent differences among methods were observed for DDGS3. 

193 



Table 4. Standardized amino acid (AA) digestibility(%) of com gluten meal, canola meal and fish meal 
determined using three different methods. 

Com Gluten Meal CanolaMeal Fish meal 

AA SID1 PFC2 PFR3 SID1 PFC2 PFR3 SID1 PFC2 PFR3 

Arginine 91±2.1 ab 87+ I.Ob 93±0.r 85±2.0ab 81±1.0b 89±1.0a 88+o.4b 90±Q.5a 90±1.3a 
Histidine 89±1.3a 81 + I.Ob 90±0.7a 82±2.0 78+1.0 81±1.3 84+Q.9b 88±0.r 82±3.lc 
Isoleucine 91±1.6a 83+0.9b 93±0S 77+2.5a 72+1.0b 82±0.4a 85±0.6b 82±Q.9c 91+4.2a 
Leucine 95±0.9a 85±0.7b 97±0.2a 77±_2.5ab 73±1.2b 82±0S 87+o.6c 96±Q.3a 91 +0.9b 
Lysine 82+4.9 85±1.4 84±0.8 77+3.0 75+1.l 80±2.0 87-+-0.5ab 90±0.6a 87±0.6b 
Methionine 93±_1.4b 87+0.6c 97±0.2a 82±2.7ab 81 +1.5b 86±0.2a 88±<).4b 83±0.9c 92+o.2a 
Phenylalanine 93+1.la 86+0.6b 96±0.3a 80+2.3a 73+1.lb 85±0.6a 85±Q.7c 98±Q.2a 89±0.4b 
Threonine 84+1.3b 82±1.4b 91±0.8a 73+2.6ab 70+1.lb 79±0.6a 84±1.2 87±Q.8a 88+1.6a 
Valine 87+Q.6b 82+ 1.oc 93±0.5a 76+2.6ab 71 +0.9b 80±0S 84±Q.8c 95+0.3a 89±0.3b 
Crstine 85+0.7b 74+1.7b 88+0.9a 77+2.lab 72+ 1.3b 82+0.9a 76+1.4a 37+3.4b 77+1.3a 
SID= Standardized ileal chick assay, PFC= Precision-fed ileal chick assay, PFR = Precision-fed cecectomized 
rooster assay. 
a-cMeans within a row within feedstuffwithout common superscripts are significantly different (P < 0.05). 
1Mean of 4 replicate pens of 5 chicks; 2Mean of 4 replicate pens of 4 chicks; 3Mean of 4 roosters. 

Table 5. Standardized amino acid (AA) digestibility(%) of three dried distiller's grains with solubles 
(DDGS} sam2les determined using three different methods. 

DDGSI DDGS2 DDGS3 

AA SID1 PFC2 PFR3 SID1 PFC2 PFR3 SID1 PFC2 PFR3 

Arginine 78±1Sb 73+3.36 83±0.7a 69+1.56 71+ 1.06 79±0.3a 82±1.6 80+1.7 83+1.3 
Histidine 74+IS 64+4.9b 78±0.5a 63±1.2b 60+1.0b 68±0.6a 81±0S 75±_2.3b 78±(}.8ab 

Isoleucine 73+1.4ab 66+4.6b 78±0S 59+ 1.8c 65±1.0b 74±0.4a 79±1.2 75+2.l 79±1.4 
Leucine 82±1.4ab 75+3.8b 88±0.4a 79+Q.8b 74±1.2c 87±0.2a 87±0.5a 82±_1.7b 88±0.9a 
Lysine 62+2.4a 58+4.3b 70±0.4a 37±3.6b 58+1.la 56±1.2a 66±3.1 66±2.2 64±1.5 
Methionine 78±1.3b 77+3.3b 86±0.2a 70±1.6c 75+ 1.5b 83±0.6a 85±1.3 82+1.7 85±1.1 
Phenylalanine 81+ 1.oa 71 + I.Ob 82±0.7a 75+ 1.2a 69+1.lb 79±0.la 85±1.1 a 78±_1.9b 85±1.1 a 
Threonine 66+2.0ab 56+5.4b 71±2.0a 61+1.lb 57+1.lb 68±1.4a 73±1.2 69±2.7 73±1.2 
Valine 72±1.6ab 64+4.7b 79±0.6a 61+1.4b 62±0.9b 74±1.la 78±0.9 73+2.4 78±1.4 
Crstine 73+1.r 53+6.0b 78+1.6a 63+ 1.2b 49+ 1.3c 69+ 1.oa 81+0.6a 65+3.9b 75+2.7a 
SID= Standardized ileal chick assay, PFC= Precision-fed ileal chick assay, PFR = Precision-fed cecectomized 
rooster assay. 
a-cMeans within a row within feedstuff without common superscripts are significantly different (P < 0.05). 
1Mean of 4 replicate pens of 5 chicks; 2Mean of 4 replicate pens of 4 chicks; 3Mean of 4 roosters. 

TAKE HOME MESSAGES 

A new precision-fed chick assay (PFC) has been developed for determining standardized ileal 
AA digestibility in broiler chicks. There were no consistent differences in AA digestibility 
among the PFR, SID and new PFC assays and it is concluded that all three assays are acceptable 
methods for determining AA digestibility in poultry. 
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