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STATEMENT OF NO DATA CONFIDENTIALITY CLAIM

No claim of confidentiality is made for any information contained in this study on the basis of its falling within
the scope of FIFRA 8 10 (d) (1) (A), (B) or (C).

Company: Dow AgroSciences LLC

Company Representative: Mark Krieger

Title: Global Biotechnology Regulatory Leader

Signature:

Date:

These data are the property of Dow AgroSciences LLC and, as such, are considered to be confidential for all
purposes other than compliance with FIFRA § 10. Submission of these data in compliance with FIFRA does
not constitute a waiver of any right to confidentiality, which may exist under any other statute or in any other
country.

The above statement supersedes all other statements of confidentiality that may occur elsewhere in this report.
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CERTIFICATION OF GOOD LABORATORY PRACTICE

This study was conducted in compliance with the United States Environmental Protection Agency’s
Good Laboratory Practice Standards (GLPs) 40 CFR Part 160, with the following exceptions:

e  Water used for the test system was analyzed for coliform organisms, conductivity,
organophosphates, minerals, nitrates and mercury utilizing tests conducted by Ag Source Food and
Environmental Laboratories. This analysis was not conducted under GLPs.

e  Statistical analyses were performed by Gary Cromwell, Ph.D., Animal Science Department,
University of Kentucky, Lexington utilizing Statistical Analysis Software (SAS). The software
was not validated.

e Additional exceptions are listed in the IV-B (Covance Laboratories Inc.) sub-report.

These exceptions had no effect on the quality or integrity of the study.

Daland R. Juberg Date
Sponsor, Dow AgroSciences LLC

Mark S. Krieger Date
Submitter, Dow AgroSciences LLC

Dale W. Fletcher, B.S. Date
Study Director, Genesis Midwest Laboratories
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QUALITY ASSURANCE STATEMENT

Quality Assurance Inspections of the study entitled "DAS-68416-4 (AAD-12) Soybean Feeding Study in the
Broiler Chicken" GML Study No. 208-008-21

According to the records of the Quality Assurance Unit, the following inspections were conducted on the
following dates:

Date Reported to the

Date Inspected

September 15, 2010

September 20, 2010

October 4, 2010

October 6, 2010

October 21, 2010

November 10 & 11, 2010

December 1, 4 & 5, 2010

January 4, 2011

Sponsor Monitor /

Sponsor Monitor Mgmt.

Study Director /
Study Dir. Mgmt.

Phase Inspected

September 15, 2010 /
September 15, 2010

September 24, 2010 /
September 24, 2010

October 8, 2010 /
October 8, 2010

October 8, 2010/
October 8, 2010

October 28, 2010 /
October 28, 2010

November 12, 2010 /
November 12, 2010

December 6, 2010 /
December 6, 2010

January 4, 2011 /
January 4, 2011

September 15, 2010 /
September 15, 2010

September 24, 2010 /
September 24, 2010

October 8, 2010 /
October 8, 2010

October 8, 2010/
October 8, 2010

October 28, 2010 /
October 28, 2010

November 12, 2010 /
November 12, 2010

December 6, 2010 /
December 6, 2010

January 4, 2011 /
January 4, 2011

Environmental Monitoring,
Daily Observations

Environmental Monitoring,
Daily Observations

Environmental Monitoring,
Feed Consumption, Daily
Observation

Daily Observation, Feed
Consumption

Necropsy

Study Data

Draft Report

Final Report

AUDITS CONDUCTED BY GLP TECHNOLOGIES, COVANCE, AND DOW AGROSCIENCES ARE
LISTED ON THE QUALITY ASSURANCE STATEMENT PAGES OF THE SUB-REPORTS.

Date:

Daniel G. Motszko, M.S.

Quality Assurance Auditor, Genesis Midwest Laboratories
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ANIMAL WELFARE STATEMENT
This document will certify that animals used in Genesis Midwest Laboratories Study No. 208-008-21,
“DAS-68416-4 (AAD-12) Soybean Feeding Study in the Broiler Chicken” were treated in a humane manner and
allowed ad libitum access to wholesome feed and water. The housing arrangement (indoor pens) provided
adequate space. The animals received an initial health observation by a licensed veterinarian. The animals were
humanely sacrificed at the end of the study in accordance with accepted AVMA practices (JAVMA, Vol 28,

No.5, 3/1/2001).

Dale W. Fletcher, B.S. Date
Study Director, Genesis Midwest Laboratories
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REPORT APPROVAL AND ACCEPTANCE STATEMENT

The report entitled “DAS-68416-4 (AAD-12) Soybean Feeding Study in the Broiler Chicken” has

been reviewed and accepted in its entirety.

TESTING FACILITY
Study Director

Date:
Dale W. Fletcher, B.S.
Genesis Midwest Laboratories
N6230 County Road G
Neillsville, WI 54456
SPONSOR
Date:

Daland R. Juberg

Dow AgroSciences LLC

9330 Zionsville Road, Building 308
Indianapolis, IN 46268
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DATA/SPECIMEN HANDLING

Data acquired at Genesis Midwest Laboratories (GML) during the course of GML Study No. 208-008-
21 were obtained in accordance with EPA FIFRA Good Laboratory Practice Standards (40 CFR Part 160).
Raw data were entered directly onto prepared forms in ink and were reviewed periodically by the Study

Director.

All data and records required by the study protocol were contained in Genesis Midwest Laboratories
Study File 208-008-21. All data and records will be transferred to Dow AgroSciences LLC on completion of
the study.

PERSONNEL

Personnel assigned to GML Study No. 208-008-21 included the following individuals:

Study Director Dale W. Fletcher, B.S.
Quality Assurance: Daniel G. Motszko, M.S.
Other Personnel: Dennis R. Colby

Matthew L. Coulthard

Christopher L. Fletcher, B.S., J.D.

Susan J. Roehl

Michael Strobush, D.V.M.,
Grassland Veterinary Service
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Experimental Treatment Initiation (Phase 1 - Starter) ........cccooeoeiiiieninieice e September 8, 2010
Experimental Treatment Completion (Phase 1 - Starter) ........cccocvereiireneiinieneienesec e September 22, 2010
Experimental Treatment Initiation (Phase 2 - GIOWEN).........cccereiienieiniieisese e September 22, 2010
Experimental Treatment Completion (Phase 2 - GIOWET) .......cccuriiiiriiiiinieiceieescsese s October 6, 2010
Experimental Treatment Initiation (Phase 3 - FiNISher) ... October 6, 2010

Experimental Treatment Completion (Phase 3 - FiNISher)........cc.coovieiineiinceeee, October 21, 2010
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STUDY SUMMARY

A study was conducted at Genesis Midwest Laboratories (GML) to evaluate the nutritional and
metabolic value of feed containing a genetically-modified (GM) soybean, a non-modified near-isogenic
soybean, or standard commercially available soybeans. All birds received their respective diets for 42 days.
Effects on mortality and weight gain, feed conversion efficiencies, and market dressed carcass, muscle (breast,
thigh, leg and wing), liver and abdominal fat pad weights were determined.

Five treatment groups of 120 birds (12 replicates of ten birds each), balanced by sex and housed 10 to
apen, received diets prepared with either transgenic soybean DAS-68416-4 (AAD-12) meal, non-transgenic near-
isogenic soybean (non-AAD-12 control) meal or meal made from non-transgenic standard commercially available
soybeans (3 lots). Broiler chickens were fed diets appropriate to their treatment group in three phases - starter,
grower and finisher. The proportion of soybean meal in all diets was constant among treatment groups during each
of the three phases (40.4%, 36.4%, and 31.5% for phases 1, 2 and 3, respectively). Birds were monitored for body
weight, feed consumption, and general health. At the end of each phase, and at the end of the experiment, the
performance (weight gain, feed intake, and feed:gain ratio) of broilers fed the transgenic soybean meal diet was
compared with broilers fed diets made with near-isogenic or commercial lots of soybean meal. At the
termination of the test, all animals were humanely sacrificed. Market dressed carcass, muscle (breast, thigh, leg
and wing), liver and abdominal fat pad weights were determined on four (4) birds from each pen.

No statistically significant differences occurred between broilers fed genetically modified (transgenic)
soybean and those fed the genetically similar (near-isogenic) soybean, except for daily feed intake for male
birds. Daily feed intake was 3.7% less for male birds fed diets containing the transgenic soybean meal
compared with those fed the non-transgenic near-isogenic soybean meal, but this did not occur for females and
was not manifested in any significant change in performance for the male birds. This difference may have been
an artifact related to the loss of male birds in all treatments, which can affect estimation of feed intake. In this
study, losses were typical of commercial production. A small number (3) of statistically significant differences
were seen in the data set of the three commercial diets containing non-transgenic soybean meal when compared
to the genetically modified (transgenic) soybean meal, but those differences were not seen consistently in all of

the commercial soybean meal diets.
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In conclusion, analyses of growth performance (body weights, average daily gain, average daily feed
intake and feed:gain ratio) and carcass traits (live weight, hot weight, chilled carcass weight, dressing percent
hot, dressing percent cold, fat pad, liver, breast, wings, thighs and legs) revealed no biologically meaningful
differences between birds fed diets containing genetically modified (transgenic) soybean meal and the
non-transgenic near-isogenic and commercial soybean meals. Results from this study indicate that feed
prepared with DAS-68416-4 soybean meal was nutritionally similar to feed prepared with non-transgenic near-

isogenic soybean meal.
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A study was conducted at Genesis Midwest Laboratories (GML) to compare the nutritional and

metabolic value of soybean meal produced from DAS-68416-4, a non-transgenic near-isogenic line and three

reference/commercial sources when fed to commercial broiler chickens (Ross/Ross 708) from hatching until

Day 42. The effects of diet on health, mortality, weight gain, feed conversion efficiencies, market dressed

carcass, muscle (breast, thigh, leg and wing), liver and abdominal fat pad weights were determined.

11

Design

MATERIALS AND METHODS

Five groups of broilers were fed diets containing soybean meal from one of five sources:

TREATMENTS
Diet 1 Diet 2 Diet 3 Diet 4 Diet 5
Ge_n_e tically Near-isogenic Commercial Commercial Commercial
modified (GM) soybean soybean 1 soybean 2 soybean 3
(AAD-12, DAS- (non-AAD-12 . ;
68416-4) soybean control) (LG C3540) (Pioneer 93B82) (HiSoy 38C60)
TSNO032920-0001 | TSN032945-0001 | TSN032947-0001 | TSN032948-0001 | TSN032949-0001

For each group, there were 12 replicates (six pens of males and six pens of females) with ten

broilers per pen. Broilers were placed in pens, which were randomly assigned within blocks to the

treatment groups at initiation of the test (Figure 1). Randomization of the pens and treatment groups was

provided by Dr. Gary Cromwell, Animal Sciences Department, University of Kentucky. The test diets

were administered throughout each phase (starter, grower and finisher) of the study. This route of

administration was selected because it represents the only possible route of exposure. Broiler chickens

were chosen as the test model because it is a widely distributed and rapidly growing food animal. The

number of animals per treatment group was selected to account for individual variations and to ensure

sufficient statistical power to detect biologically significant changes between treatments. The protocol,

amendments, and deviation are presented in Appendix I.
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1.2

13

Test Diets

Dow AgroSciences LLC provided the five [transgenic soybean, near-isogenic (non-transgenic)
soybean and commercial soybeans 1, 2, and 3] soybean meal grains used for this study. Refer to
Appendix 11 for summary information on the grains.

The composition and feed formulation of the diets is presented in Appendix I11. Analytical
reports on the characterization of the grains supplied by Dow AgroSciences LLC and compositional
analyses of the grains and formulated diets used in the study are presented in Appendix V.

GLP Technologies (22723 State Highway 6 South, Navasota, TX 77868) prepared the fortified
test soybean meal-based diets used for this study. The diets were received in good condition at GML on
August 24, 2010. GML Master Log Access Numbers 10-TS-07 A, B, C, D and E were assigned to the
diets. The meal test diets were packaged in approximately 50-pound paper sacks labeled with color-
coded (black, yellow, green, red or blue) labels bearing the following information: GML study #, TSN #,
type of grain, and phase (starter, grower or finisher).

Upon receipt at GML, test diets were stored in an environmentally-controlled walk-in cooler at
an average temperature of 41°F. Documentation of test diet storage is included in the raw data.

Treatment Groups

There was one test group (transgenic), one control group (non-transgenic near-isogenic) and
three reference/commercial groups. Each group consisted of 12 replicates of ten broilers per pen, or a
total of 120 broilers per group. There were six pens of males and six pens of females per group. Broilers
were placed in pens that were randomly assigned to the treatment groups. Broilers were weighed by pen
prior to placement in the pens. The control and reference groups received diets containing the
non-transgenic near-isogenic variety of soybean meal or a commercial line of soybean meal. The test
group received a diet containing transgenic (DAS-68416-4) soybean meal. All soybean crops were
grown according to typical commercial soybean production practices. Please refer to Appendix I1, which

summarizes production practices.
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1.4
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1.6

1.7

Duration of Study

The study was conducted for a total of 42 days and consisted of three phases: starter (September
8 through September 22, 2010), grower (September 22 through October 6, 2010) and finisher (October 6
through October 21, 2010).
Test Animals

Seven hundred (700) one-day-old broilers were received from Welp Hatchery (P.O. Box 77,
Bancroft, IA 50517) on September 8, 2010 and were housed in Building 2 at the GML facility. The
broilers averaged 42.3 grams when allotted to the treatment groups at the start of the study (September 8,
2010). The visually lightest and heaviest birds as well as any birds exhibiting signs of physical
abnormality were excluded from the study.
Identification

The 600 broilers (300 males and 300 females) to be included in the study were placed 10 birds
of like sex in pens identified with cards affixed to the cage bearing the GML study number, sponsor
number, pen humber, treatment group, sex of birds in the pen, and date received. The birds were not
individually identified.

Animal Feed and Water

Water was provided on an ad libitum basis via automatic water nipples throughout the study.
Feed was provided on an ad libitum basis through test day 5. Thereafter, feed was available continuously
but consumption controlled by the use of a 12-hour light/12-hour dark photoperiod.

Diets were prepared to meet all nutrient requirements as described by the National Research
Council* (NRC) during the three phases of the study (starter, grower, finisher). Approximately the same
proportion of soybean meal was used in each diet during each respective phase (40.4%, 36.4%, and
31.5% for phases 1, 2 and 3, respectively) with small adjustments in amino acids (e.g., lysine, methionine)

added, if necessary, to insure that the diets were adequate in amino acids.

* National Research Council. 1994. Nutrient Requirements of Poultry, 9th revised edition. National Academy Press,
Washington, D.C.
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Soybean meal incorporation was targeted at 33-35% of the final volume of feed; however, adjustments to
the amount of meal actually incorporated were made to ensure nutritional balance of the feed.
Composition and feed formulation of the diets are presented in Appendix Il1.

Diets were fed in meal form as formulated to Dr. Gary Cromwell's specifications by GLP
Technologies. GLP Technologies provided the diets for each phase of the study to the laboratory in bags
labeled with color-coded labels bearing the GML study #, TSN #, type of grain, and phase (starter, grower
or finisher). The broilers received their appropriate test diet throughout the 42-day test period.
Antibiotics were incorporated into the feed as is common commercial practice for growing-finishing
broiler operations in this region. The antibiotics used and their amounts can be found in Appendix II1.

Analysis of the soybean meal for transgenic proteins was performed by the Sponsor. The
soybean grains provided by Dow AgroSciences were processed to yield the respective soybean meal
included in diets 1, 2, 3, 4 and 5. There are no contaminants in the diets at levels that are considered to
interfere with the conduct or interpretation of the study. Analytical reports are presented in Appendix IV.

Broilers received on-site well water with no additives. Water was available at all times via water
nipples in each pen. There were no known or suspected contaminants in the drinking water, which is
analyzed annually (September 2009 and October 2010). The results of the analyses are part of GML
facility data, and a copy is included in the raw data.

Broilers received fresh diet at least once weekly or more often, if necessary, so that feed was
available at all times. All diet changes from one phase to the next were made at the same time for all
groups. Diets were stored at the laboratory in a walk-in cooler until presented to the broilers.
Temperatures were recorded daily in the storage areaat GML. Storage conditions ranged from 39°F to
59°F. Environmental monitoring records are included in the raw data.

At the end of each study phase, all remaining diet was incinerated except for one

bag/phase/treatment group, which was stored in an environmentally controlled walk-in cooler.
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1.8

1.9

Grain/Diet Sampling and Analysis

The study was divided into three phases: starter (September 8 through September 22, 2010),
grower (September 22 through October 6, 2010) and finisher (October 6 through October 21, 2010).
Approximately 1-kg representative samples of each soybean meal and the common corn meal to be
employed in the test diets were sent to Covance Laboratories Inc. (3301 Kinsman Boulevard, Madison,
WI 53704) for compositional and nutritional analysis. Results obtained from these analyses were used
by Dr. Gary Cromwell in preparing the recipes for each formulated test diet, which were prepared at
GLP Technologies under the direction of Malcolm Gerngross. In addition, 30-gram samples
(minimum of five subsamples obtained with a grain probe from each container) of soybean meal (one
from each treatment) were collected by GLP Technologies and sent to the sponsor. Analysis for
transgenic protein was conducted on treatments #1 and #2 (genetically modified and genetically
similar soybean groups, respectively) and not in treatments 3, 4, and 5.

Additionally, two approximately 500-g representative samples of each batch of formulated
feed per treatment per phase were collected at the time of mixing at GLP Technologies and sent to
Covance Laboratories Inc. for compositional analysis. At the initiation of each phase, a 500-g sample
from each treatment was collected at GML and sent to Covance Laboratories Inc. for Weende analysis,
calcium, phosphorus and gross energy analysis. In addition, at the termination of each phase,
approximately 500-g representative samples of each formulated test diet (15 samples) were collected
and placed in a freezer where they were held frozen until sent to Dow AgroSciences LLC at study
termination.

Observations and Measurements

Housing and Environmental Conditions

Husbandry practices followed the “Guide for the Care and Use of Agricultural Animals in
Agricultural Research and Teaching” as published by the Federation of Animal Science Societies, first
revised edition, January 1999 and were conducted so as to adhere as closely as possible to commercial
operations. Broilers were maintained in raised pens providing approximately 1 sq. ft/animal, which

simulated commercial broiler operations (Figure 1). Each pen had two feeders and a nipple waterer.
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During the test, all birds were maintained indoors in climate-controlled housing.
Temperatures and relative humidity were recorded daily from receipt until termination.

Continuous lighting was provided for the first five days of the study. Thereafter, the lighting
was maintained at 12 hours light/12 hours dark per day for the balance of the study.
Mortality

All broilers were observed at least twice daily for mortality, general condition, overt signs of
adverse effects and abnormal behavior.
Observations of General Health

All broilers were received at GML within 6 hours of hatching and immediately placed in
study pens. Within 24 hours after receipt, all broilers were observed by a licensed veterinarian to
assess overall health status. The broilers were observed by the veterinarian as normal and healthy.

The broilers were observed a minimum of twice daily for general condition, overt signs of
disease and abnormal behavior.
Body Weight

Pen body weights were obtained at initiation, at each diet change (days 14 and 28) and prior
to termination (day 42) and are presented in Table 1. Body weights were measured at approximately
the same time of day (z 1 hour). The precision of the scale for body weight measurements was within
0.1 kilogram.
Feed Consumption

Feed consumption was recorded throughout the test on the same day as the pen body weights
(days 14, 28 and 42) and is presented in Table 2. Broilers received fresh diet at least weekly. Feed
consumption was measured by weighing the amount of feed placed in the feeder at the time of
presentation, recording any additional diet added, and weighing the remaining feed at the end of each
phase. To provide accurate feed consumption values, feeders were periodically adjusted to prevent

excessive wastage by the broilers. No attempt was made to quantify the amount of wasted feed.
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1.10
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Feed Conversion

Individual feed conversion was calculated for each phase (Table 3). Feed conversion was
determined by dividing the total average feed consumed per broiler/pen/phase by the body weight gain
per broiler/pen/phase (average daily feed intake/average daily gain).
Euthanasia

Termination was on a treatment basis and was scheduled to coincide with test day 42 to simulate
commercial practices. Body weights for each group of birds were measured on the day prior to the birds
being transported to the processing facility.
Gross Necropsy

All birds that died during the course of the study were subjected to a gross necropsy. Four
birds per pen were arbitrarily selected at termination and transferred to a local meat processor (Sunny-
Side Meadows, Dorchester, W1 54425) for sacrifice. Gross visual examinations of these birds were
performed.
Carcass Measurements

Upon arrival at the processing plant, the birds were individually weighed and humanely
terminated by cervical dislocation, immediately followed by removal of the head and exsanguination.
The carcasses were then defeathered and feet removed prior to evisceration. Each carcass was then
weighed (hot carcass weight). A dressing percentage (hot weight divided by last live weight x 100)
was calculated for each carcass. After an approximate 1-hour chill in an ice water bath at
approximately 2°C, the market dressed carcass weight, muscle (breast, thigh, leg, wing), liver and
abdominal fat pad weights were recorded to determine carcass yield for each broiler (Table 4).

Disposition of Test Animals

After all protocol requirements were met (slaughter at state-approved processing plant and
final carcass measurements), the carcasses were disposed of by an approved method in compliance
with local regulations (incineration). Certification of carcass disposal is presented in Appendix V.

Statistical Analyses

Data manipulation, rounding and calculations employed in the tables were conducted using

Microsoft® Excel 2000 (Microsoft Corporation, Redmond, WA 98052) or Statistical Analysis Software
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(SAS).

Regardless of the number of digits displayed, Excel stores numbers with up to 15 digits of
precision. Calculations used more significant digits than displayed in the report tables, and often carried
through to the end result with multiple calculations. When rounding numbers, the software rounds a
number ending with the digit 5 or greater to the next higher number. For this reason, there may be minor
differences between values listed in report tables compared to values that are hand calculated using
rounded numbers listed in the tables.

Statistical analyses of data collected during the study (body weights, feed consumption, body
weight gain and feed conversion) and measurements at termination (hot carcass weight, dressing
percentage, muscle (breast, thigh, leg, wing), liver and abdominal fat pad weights) were provided by Gary
L. Cromwell, Ph.D., Animal Sciences Department, University of Kentucky, Lexington. The data were
analyzed as a split plot design with 12 replications (6 replications of males and 6 replications of females)
that were considered as the main plot and the 5 dietary treatments and replication x treatment (4 and 44
degrees of freedom (df), respectively) considered the subplot. The 6 replications of males and the 6
replications of females were allotted within the main plot in a randomized block arrangement, with block
representing position in the building. Blocks and gender were tested with block x gender as the error
term. Within the subplot, the effects of dietary treatment and the diet x gender interaction were tested
with the residual error term, with 40 df. The residual error term consisted of block x treatment (20 df) and
block x gender x treatment (20 df). The transgenic (treatment 1) group was compared to the near-isogenic
(treatment 2) and commercial groups (treatments 3, 4 and 5). The near-isogenic soybean is the closest
comparator to the transgenic soybean and a non-transgenic feed in the study. In all instances, pen was
considered the experimental unit. Probabilities of <0.05 were considered statistically significant. Data

used in the statistical analyses conducted by Dr. Gary Cromwell are presented in Appendix VI.
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2.1

2.2

2.3

RESULTS AND DISCUSSION

Protein Expression in Meal and Feed

No AAD-12 or PAT protein was found in the DAS-68416-4 grain sample. During the
processing of soybean grain, the soybean undergoes toasting at approximately 220-240°F. At this
temperature, the protein is denatured, resulting in a lack of AAD-12 and PAT enzyme activity and ELISA
reactivity. Feed containing DAS-68416-4 meal was not analyzed because of the lack of protein
expression in the meal.

Housing and Environmental Conditions

Temperatures (minimum/maximum) ranged from 74.0°F (23°C) to 92.3°F (34°C) during
Phase 1, 70.2°F (21°C) to 85.4°F (30°C) during Phase 2 and 68.0°F (20°C) to 83.7°F (29°C) during
Phase 3. Relative humidity ranged from 52% to 81%, 34% to 87% and 34% to 89% during phases 1,
2 and 3, respectively. Environmental monitoring records are included in the raw data.
Observations

During the study, 14 birds were found dead - five in treatment 1 (AAD-12, DAS-68416-4
transgenic soybean), one in treatment 2 (non-AAD-12 control soybean), three in treatment 3 (commercial
soybean 1, LG C3540), and five in treatment 5 (commercial soybean 3, HiSoy 38C60). No birds were
found dead in treatment 4 (commercial soybean 2, Pioneer 93B62). Ten of the 14 birds found dead were
smaller than their pen mates and four of the 14 birds were found lying on their back, which is
characteristic of the sudden death syndrome (Julian, RJ. Production and Growth Related Disorders and
Other Metabolic Diseases of Poultry — A Review. V&t J, 2005 May, 169:350-369). Twenty-three birds
[four in treatment 1 (AAD-12, DAS-68416-4 transgenic soybean), seven in treatment 2 (non-AAD-12
control soybean), five in treatment 3 (commercial soybean 1, LG C3540), two in treatment 4 (commercial
soybean 2, Pioneer 93B82, and five in treatment 5 (commercial soybean 3, HiSoy 38C60)] were
sacrificed in extremis — one during the starter phase due to extremely small size and the other 22 during
the finisher phase due to inability of the birds to move about freely in the pen and access feed and water
on their own. The inability of these birds to move about freely appeared to develop rapidly during the
finisher phase. This condition is characteristic of documented leg disorders in broiler chickens [Knowles

TG, Kestin SC, Haslam SM, Brown SN, Green LE, et al (2008) Leg Disorders in Broiler Chickens:
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2.4

Prevalence, Risk Factors and Prevention. PloS One 3(2):e1545. doi:10.1371/journal.pone.0001545].
Gross pathological examinations of the 14 birds found dead and the 23 birds sacrificed in extremis
revealed no abnormal tissue alterations noted in any of the birds.

The mortalities (14, 2.3%) appeared unrelated to treatment and are below normal levels of
mortalities seen in commercial operations [3.5%; Tim Geiger, Production Manager (Phone:
608 323-2823), Gold’N Plump Poultry, Inc., 209 N. Third Street, Arcadia, WI 54612 — personal
communication].

With the exception of the birds sacrificed in extremis, the remaining broilers in each treatment
(1, 2, 3, 4 and 5) appeared normal and active throughout the entire study (Phases 1, 2 and 3). No
behavioral differences were noted in broilers between the various groups.

There was a significant treatment x sex interaction for the number of birds that survived till
the end of the study, but there was no significant difference between the treatment containing the
transgenic soybean meal and the treatment containing the non-transgenic near-isogenic meal for either

sex (Table 5).

Animal Body Weights/Feed Consumption/Feed Efficiency and Carcass Measurements

Comparison of GM and Non-Transgenic Near-isogenic Soybean Meal

Final weight, daily gain, daily feed intake, and feed/gain for the entire experimental period
were not significantly different for broilers fed diets containing the transgenic and the non-transgenic
near-isogenic soybean meal (Table 6). In addition, there were no significant differences in growth
performance of birds fed the diets during the initial 14-day period (Phase 1/starter) or during the initial
28-day period (Phases 1/starter and 2/grower) of the study.

There was a significant treatment x sex interaction for final weight, daily gain, and daily feed
intake (Table 7). For this reason, statistical analyses were conducted for each of these parameters for
each sex independently. There were no significant differences between the transgenic and non-
transgenic near-isogenic treatments for either sex with the exception of daily feed intake for males
(99.6 gms and 103.4 gms, respectively)(Table 5). This was not accompanied by a significant

difference in daily gain, feed/gain, or final weight, and may have been an artifact of the estimation of
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feed intake when male birds died or were removed from the treatment groups in extremis. Inany case,
male bird performance was not significantly affected.

Final carcass live weight, hot dressed weight, and cold dressed weight of the four randomly
selected broilers per pen were not significantly different for the two treatment groups (Table 8).
Dressing percent based on hot or cold weight were not significantly different between the two groups.
Weights and percentages of breast, thighs, legs, wings, fat pad, and liver also were not significantly
different between birds fed diets containing the transgenic soybean meal and those fed diets containing
the non-transgenic near-isogenic soybean meal (Table 8).
Comparison of GM and Three Commercial Soybean Meals

Overall, broilers fed the GM soybean meal performed similarly as those fed the three
commercial soybean meals during the initial 2 weeks of the study, during the initial 4 weeks, and over
the entire test period (Table 6). The only difference was a slower (P < 0.02) growth rate for the birds
fed the LG soybean meal compared with those fed the GM soybean meal during the starter period.

Carcass weights and dressing percent did not differ significantly between birds fed the GM
and those fed the three commercial soybean meal groups (Table 8). Breasts of birds fed the HiSoy
soybean meal were significantly (P < 0.01) heavier than breasts of birds fed the GM soybean meal, but
weights of thighs, legs, wings, fat pads, and liver were similar for these two groups. Weights of cuts
were not different for the GM, LG or Pioneer groups. When expressed as a percent of the chilled
carcass weight, the breasts of the LG and HiSoy groups and the thighs of the Pioneer group were

significantly greater than the GM group (Table 8).
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2.5

2.6

Gender Effects

As expected, males grew significantly (P < 0.01) faster, consumed significantly (P < 0.01)
more daily feed, and were more efficient in converting feed to body weight gain (P < 0.02) than
females (Table 7). Asa result of the heavier final weights of males, the weights of their breast, thighs,
legs, wings, and livers were significantly greater than those of females (Table 9). Fat pad weights were
significantly greater for females compared with males. Hot and cold dressing percents were higher for
females than for males (P < 0.01).

When expressed as a percentage of the chilled carcass weight (Table 9), the percentages of
breasts were greater (P < 0.01) for females than males, but the percentages of legs were greater
(P < 0.01) for males as compared with females. Females exceeded males in percentage of fat pads in
the carcasses (P < 0.01).

Experimental Termination

Termination was on a treatment basis and was scheduled to coincide with test day 42 to simulate
commercial practices. The order of sacrifice of treatment groups was treatment 2, 3,4, 5and 1. Thus, the

transgenic treatment group (treatment 1) was terminated last. All birds were terminated on the same day.

Necropsy

Results of the gross necropsies of the 14 broilers found dead [five in treatment 1 (AAD-12,
DAS-68416-4 transgenic soybean), one in treatment 2 (non-AAD-12 control soybean), three in
treatment 3 (commercial soybean 1), and five in treatment 5 (commercial soybean 3)] were presented
in Section 2.2 Observations. There were no birds found dead in treatment 4 (commercial soybean 2).

A total of 240 broilers [48 broilers (24 male/24 female) per treatment] were subjected to a
gross pathological examination at the time of sacrifice. These examinations revealed only a pale liver
in one female bird in treatment 2 (non-AAD-12 control soybean). There were no abnormal tissue

alterations noted in the remaining birds.
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CONCLUSIONS

This 42-day study, conducted at Genesis Midwest Laboratories, to evaluate the nutritional and
metabolic value of four control soybean meals and one transgenic soybean meal (DAS-68416-4) on broilers over
the starter, grower and finisher phases revealed the transgenic soybean to be equivalent to non-transgenic control
soybean.

Broilers in treatment group 1 (DAS-68416-4) consumed transgenic soybean from hatching through study
day 42. There were no adverse effects of the consumption of transgenic soybean derived from AAD-12,
DAS-68416-4 on mortality or moribundity, general clinical observations, body weight, body weight gain, or feed
conversion. Daily feed intake was 3.7% less for male birds fed diets containing the transgenic soybean meal
compared with those fed the non-transgenic near-isogenic soybean meal, but this did not occur for females and
was not manifested in any significant change in performance for the male birds. This difference may have been
an artifact related to the loss of male birds in all treatments (which were typical of commercial production),
which can affect estimation of feed intake. These results indicate that event DAS-68416-4 soybean is

nutritionally equivalent to the non-transgenic near-isogenic control.
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FIGURES
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FIGURE 1
Schematic Diagram - Building 2 (Days 1 through 42)

Treatment Groups Pen # / Sex
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TABLES
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TABLE 1

BODY WEIGHTS (grams)

INTERVAL # of birds

Treatment Initiation Day 14 Day 28 Day 42 Day Day Day
Group Replicate Pen Sex (9/8/10)  (9/22/10) (10/6/10) (10/20/10) 14 28 42
1 1 4 M 453.6 4100.0 14100.0 17700.0 10 10 7
1 5 15 M 461.8 4000.0 15000.0 24100.0 10 10 9
1 3 29 M 448.8 3400.0 12400.0 27100.0 9 9 9
1 9 43 M 440.2 3500.0 13900.0 26200.0 10 10 9
1 8 48 M 445.6 4300.0 15300.0 27400.0 10 10 9
1 12 56 M 449.2 3500.0 13300.0 24200.0 9 9 8

Mean: 449.9 3800.0 14000.0 24450.0

SD: 7.3 379.5 1073.3 3592.6
1 4 7 F 407.8 3500.0 12400.0 24900.0 10 10 10
1 7 16 F 386.0 3400.0 12300.0 24900.0 10 10 10
1 6 22 F 408.0 3700.0 13100.0 25600.0 10 10 10
1 2 34 F 392.8 3700.0 13200.0 25400.0 10 10 10
1 11 39 F 386.2 3400.0 12600.0 27500.0 10 10 10
1 10 51 F 388.4 3200.0 12600.0 28000.0 10 10 10

Mean: 394.9 3483.3 12700.0 26050.0

SD: 10.4 194.1 368.8 1354.6

Overall Treatment Mean: 422.4 3641.7 13350.0 25250.0

SD: 30.0 3315 1022.9 2720.1
2 1 5 M 453.1 4100.0 14600.0 25600.0 10 10 9
2 5 12 M 456.8 3700.0 13900.0 26000.0 10 10 9
2 3 27 M 447.8 4000.0 14300.0 24800.0 10 10 8
2 9 41 M 449.0 3800.0 13900.0 29300.0 10 10 9
2 8 49 M 468.2 3900.0 14500.0 25700.0 10 10 9
2 12 57 M 467.2 4000.0 15400.0 32000.0 10 10 10

Mean: 457.0 3916.7 14433.3 27233.3

SD: 8.9 147.2 557.4 2809.0
2 4 6 F 390.2 3600.0 12500.0 25100.0 10 10 10
2 7 17 F 387.2 3200.0 11200.0 21200.0 10 10 9
2 6 25 F 390.6 3900.0 13400.0 27700.0 10 10 10
2 2 31 F 390.4 3500.0 13100.0 25600.0 10 10 10
2 11 36 F 409.6 3500.0 12800.0 25000.0 10 10 10
2 10 52 F 375.6 3100.0 10700.0 24700.0 10 9 9

Mean: 390.6 3466.7 12283.3 24883.3

SD: 10.9 287.5 1087.0 2102.8

Overall Treatment Mean: 423.8 3691.7 13358.3 26058.3

SD: 36.0 320.4 1392.5 2665.1
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TABLE 1 (Continued)

BODY WEIGHTS (grams)

INTERVAL # of birds

Treatment Initiation Day 14 Day 28 Day 42 Day Day Day
Group Replicate Pen Sex (9/8/10)  (9/22/10) (10/6/10) (10/20/10) 14 28 42
3 1 3 M 457.2 4100.0 15100.0 27200.0 10 10 10
3 5 13 M 440.2 3500.0 13400.0 25400.0 10 10 9
3 3 30 M 448.0 3400.0 12300.0 22100.0 9 9 8
3 9 45 M 464.0 3600.0 14000.0 26400.0 10 10 9
3 8 47 M 446.2 3500.0 13300.0 29500.0 10 10 10
3 12 58 M 444.0 3700.0 14600.0 28700.0 10 10 9

Mean: 449.9 3633.3 13783.3 26550.0

SD: 8.9 250.3 1002.8 2641.8
3 4 8 F 415.8 3300.0 12100.0 24400.0 10 10 10
3 7 20 F 412.2 3300.0 11800.0 24400.0 10 10 10
3 6 24 F 401.6 3300.0 9500.0 19600.0 10 8 8
3 2 35 F 385.8 3000.0 10900.0 22000.0 10 9 9
3 11 40 F 398.6 3400.0 12100.0 27100.0 10 10 10
3 10 55 F 385.0 3300.0 12100.0 26900.0 10 10 10

Mean: 399.8 3266.7 11416.7 24066.7

SD: 12.9 136.6 1047.7 2887.0

Overall Treatment Mean: 424.9 3450.0 12600.0 25308.3

SD: 28.2 271.4 1576.0 2939.8
4 1 2 M 4447 3700.0 13700.0 27600.0 10 10 10
4 5 14 M 443.0 4200.0 15300.0 29500.0 10 10 10
4 3 28 M 438.8 3700.0 13300.0 28300.0 10 10 10
4 9 44 M 440.6 4100.0 15500.0 26200.0 10 10 8
4 8 46 M 458.8 3800.0 14800.0 32200.0 10 10 10
4 12 59 M 467.8 4100.0 15400.0 32700.0 10 10 10

Mean: 449.0 3933.3 14666.7 29416.7

SD: 11.6 225.1 943.8 2585.7
4 4 10 F 395.6 3300.0 11400.0 23200.0 10 10 10
4 7 18 F 400.0 3500.0 13000.0 25800.0 10 10 10
4 6 21 F 388.5 3400.0 12400.0 25400.0 10 10 10
4 2 32 F 399.6 3600.0 13200.0 25700.0 10 10 10
4 11 37 F 399.6 3200.0 12100.0 26200.0 10 10 10
4 10 54 F 374.6 3300.0 12600.0 25800.0 10 10 10

Mean: 393.0 3383.3 12450.0 25350.0

SD: 10.0 147.2 650.4 1084.0

Overall Treatment Mean: 421.0 3658.3 13558.3 27383.3

SD: 31.0 339.7 1391.8 2843.1
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TABLE 1 (Continued)

BODY WEIGHTS (grams)

INTERVAL # of birds

Treatment Initiation Day 14 Day 28 Day 42 Day Day Day

Group Replicate Pen Sex (9/8/10)  (9/22/10) (10/6/10) (10/20/10) 14 28 42

5 1 1 M 422.9 4000.0 13500.0 27300.0 10 9 9

5 5 11 M 462.2 4000.0 14600.0 24100.0 10 10 8

5 3 26 M 459.1 4000.0 14400.0 21900.0 10 10 7

5 9 42 M 447.6 3600.0 13400.0 26400.0 9 9 8

5 8 50 M 445.0 4000.0 14900.0 29100.0 10 10 9

5 12 60 M 455.0 3800.0 14400.0 27400.0 10 10 9
Mean: 448.6 3900.0 14200.0 26033.3
SD: 14.2 167.3 609.9 2601.3

5 4 9 F 412.4 3300.0 12300.0 24800.0 10 10 10

5 7 19 F 407.8 3600.0 12900.0 25400.0 10 10 10

5 6 23 F 390.4 3600.0 12900.0 25500.0 10 10 10

5 2 33 F 401.8 3400.0 12300.0 24600.0 10 10 10

5 11 38 F 385.0 3500.0 12600.0 27900.0 10 10 10

5 10 53 F 372.8 3400.0 10900.0 26100.0 10 10 10
Mean: 395.0 3466.7 12316.7 25716.7
SD: 15.0 121.1 744.1 1195.7
Overall Treatment Mean: 421.8 3683.3 13258.3 25875.0

SD: 31.3 265.7 1178.2 1937.3
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TABLE 1-A

BODY WEIGHT GAINS (grams)

PHASE
Treatment

Group Replicate Pen Sex Starter Grower Finisher
1 1 4 M 3646.4 10000.0 3600.0
1 5 15 M 3538.2 11000.0 9100.0
1 3 29 M 2951.2 9000.0 14700.0
1 9 43 M 3059.8 10400.0 12300.0
1 8 48 M 3854.4 11000.0 12100.0
1 12 56 M 3050.8 9800.0 10900.0
Mean: 3350.1 10200.0 10450.0
SD: 377.0 769.4 3825.0
1 4 7 F 3092.2 8900.0 12500.0
1 7 16 F 3014.0 8900.0 12600.0
1 6 22 F 3292.0 9400.0 12500.0
1 2 34 F 3307.2 9500.0 12200.0
1 11 39 F 3013.8 9200.0 14900.0
1 10 51 F 2811.6 9400.0 15400.0
Mean: 3088.5 9216.7 13350.0
SD: 188.2 263.9 1409.6
Overall Treatment Mean: 3219.3 9708.3 11900.0
SD: 315.2 751.3 3138.0
2 1 5 M 3646.9 10500.0 11000.0
2 5 12 M 3243.2 10200.0 12100.0
2 3 27 M 3552.2 10300.0 10500.0
2 9 41 M 3351.0 10100.0 15400.0
2 8 49 M 3431.8 10600.0 11200.0
2 12 57 M 3532.8 11400.0 16600.0
Mean: 3459.7 10516.7 12800.0
SD: 147.2 470.8 2560.5
2 4 6 F 3209.8 8900.0 12600.0
2 7 17 F 2812.8 8000.0 10000.0
2 6 25 F 3509.4 9500.0 14300.0
2 2 31 F 3109.6 9600.0 12500.0
2 11 36 F 3090.4 9300.0 12200.0
2 10 52 F 2724.4 7600.0 14000.0
Mean: 3076.1 8816.7 12600.0
SD: 282.8 832.9 1534.9
Overall Treatment Mean: 3267.9 9666.7 12700.0

SD: 293.8 1097.4 20154
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TABLE 1-A (Continued)

BODY WEIGHT GAINS (grams)

Replicate Pen Sex

1 3 M
5 13 M
3 30 M
9 45 M
8 47 M
12 58 M

Mean:

SD:
4 8 F
7 20 F
6 24 F
2 35 F
11 40 F
10 55 F

Mean:

SD:

Overall Treatment Mean:

SD:
1 2 M
5 14 M
3 28 M
9 44 M
8 46 M
12 59 M

Mean:

SD:
4 10 F
7 18 F
6 21 F
2 32 F
11 37 F
10 54 F

Mean:

SD:

Overall Treatment Mean:
SD:

PHASE

Starter Grower Finisher
3642.8 11000.0 12100.0
3059.8 9900.0 12000.0
2952.0 8900.0 9800.0
3136.0 10400.0 12400.0
3053.8 9800.0 16200.0
3256.0 10900.0 14100.0
3183.4 10150.0 12766.7

246.7 786.8 2169.5
2884.2 8800.0 12300.0
2887.8 8500.0 12600.0
2898.4 6200.0 10100.0
2614.2 7900.0 11100.0
3001.4 8700.0 15000.0
2915.0 8800.0 14800.0
2866.8 8150.0 12650.0

131.1 1013.4 1958.3
3025.1 9150.0 12708.3

250.6 1356.1 1971.4
3255.3 10000.0 13900.0
3757.0 11100.0 14200.0
3261.2 9600.0 15000.0
3659.4 11400.0 10700.0
3341.2 11000.0 17400.0
3632.2 11300.0 17300.0
3484.4 10733.3 14750.0

223.4 747.4 2490.6
2904.4 8100.0 11800.0
3100.0 9500.0 12800.0
3011.5 9000.0 13000.0
3200.4 9600.0 12500.0
2800.4 8900.0 14100.0
2925.4 9300.0 13200.0
2990.4 9066.7 12900.0

144.4 546.5 764.2
3237.4 9900.0 13825.0

314.2 1071.1 2004.6

Page 34 of 262
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TABLE 1-A (Continued)

BODY WEIGHT GAINS (grams)

PHASE
Treatment

Group Replicate Pen Sex Starter Grower Finisher
5 1 1 M 3577.1 9500.0 13800.0
5 5 11 M 3537.8 10600.0 9500.0
5 3 26 M 3540.9 10400.0 7500.0
5 9 42 M 3152.4 9800.0 13000.0
5 8 50 M 3555.0 10900.0 14200.0
5 12 60 M 3345.0 10600.0 13000.0
Mean: 3451.4 10300.0 11833.3
SD: 169.0 536.7 2698.6
5 4 9 F 2887.6 9000.0 12500.0
5 7 19 F 3192.2 9300.0 12500.0
5 6 23 F 3209.6 9300.0 12600.0
5 2 33 F 2998.2 8900.0 12300.0
5 11 38 F 3115.0 9100.0 15300.0
5 10 53 F 3027.2 7500.0 15200.0
Mean: 3071.6 8850.0 13400.0
SD: 123.8 680.4 1436.7
Overall Treatment Mean: 3261.5 9575.0 12616.7

SD: 243.5 956.4 2217.6
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TABLE 2

FEED CONSUMPTION (g/bird/day)

PHASE
Treatment 1 2 3
Group  Replicate Pen Sex Starter Grower Finisher

1 1 4 M 32.1 102.1 149.6
1 5 15 M 29.3 100.0 182.4
1 3 29 M 27.7 97.6 169.8
1 9 43 M 31.4 101.4 164.1
1 8 48 M 30.0 100.0 165.9
1 12 56 M 33.3 109.5 166.9
Mean: 30.6 101.8 166.5

SD: 2.0 4.1 10.5
1 4 7 F 30.7 90.7 157.1
1 7 16 F 27.9 90.7 160.0
1 6 22 F 27.1 97.9 162.9
1 2 34 F 27.9 97.9 162.9
1 11 39 F 27.1 95.7 162.9
1 10 51 F 27.9 102.9 157.9
Mean: 28.1 96.0 160.6

SD: 1.3 4.7 2.7
Overall Treatment Mean: 29.4 98.9 163.5

SD: 1.8 4.1 4.1
2 1 5 M 33.6 105.0 174.3
2 5 12 M 30.0 104.3 178.5
2 3 27 M 30.0 105.0 167.5
2 9 41 M 29.3 105.7 184.6
2 8 49 M 31.4 104.3 168.1
2 12 57 M 30.0 104.3 175.7
Mean: 31.8 104.8 174.8

SD: 1.6 0.6 6.5
2 4 6 F 30.7 98.6 160.7
2 7 17 F 25.7 88.6 156.1
2 6 25 F 29.3 99.3 157.1
2 2 31 F 27.1 96.4 162.9
2 11 36 F 24.3 97.1 162.9
2 10 52 F 24.3 96.0 181.0
Mean: 26.9 96.0 163.5

S.D. 2.7 3.8 9.1
Overall Treatment Mean: 29.4 100.4 169.1

S.D. 35 6.2 8.0

Note: When a bird dies, the corresponding data is no longer included in the body weight/total feed consumption.
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TABLE 2 (Continued)

FEED CONSUMPTION (g/bird/day)

PHASE
Treatment 1 2 3
Group  Replicate Pen Sex Starter Grower Finisher

3 1 3 M 30.0 105.0 175.7
3 5 13 M 30.0 103.6 179.3
3 3 30 M 31.2 103.2 1785
3 9 45 M 28.6 105.7 172.6
3 8 47 M 31.4 101.4 169.3
3 12 58 M 27.9 103.6 180.5
Mean: 29.9 103.8 176.0

SD: 1.4 1.5 4.3
3 4 8 F 27.1 93.6 162.9
3 7 20 F 27.1 92.1 162.1
3 6 24 F 28.6 92.2 164.3
3 2 35 F 23.6 97.6 164.3
3 11 40 F 27.1 95.7 162.1
3 10 55 F 26.4 94.3 162.9
Mean: 26.7 94.3 163.1

SD: 1.7 2.1 1.0
Overall Treatment Mean: 28.3 99.0 169.5

SD: 2.3 6.7 9.1
4 1 2 M 29.3 100.7 172.9
4 5 14 M 30.7 108.6 177.9
4 3 28 M 27.9 102.9 162.9
4 9 44 M 29.3 109.3 175.8
4 8 46 M 32.9 106.4 175.0
4 12 59 M 30.7 103.6 184.3
Mean: 30.0 105.3 174.8

SD: 1.7 3.4 7.0
4 4 10 F 25.0 85.0 145.7
4 7 18 F 27.9 99.3 162.1
4 6 21 F 25.7 93.6 162.1
4 2 32 F 27.1 96.4 162.1
4 11 37 F 24.3 87.9 152.1
4 10 54 F 26.4 99.3 155.0
Mean: 26.1 93.6 156.5

S.D. 1.3 6.0 6.8
Overall Treatment Mean: 28.0 99.4 165.7

S.D. 2.8 8.2 12.9

Note: When a bird dies, the corresponding data is no longer included in the body weight/total feed consumption.
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TABLE 2 (Continued)

FEED CONSUMPTION (g/bird/day)

PHASE
Treatment 1 2 3
Group Replicate Pen Sex Starter Grower Finisher

5 1 1 M 29.3 107.5 182.5
5 5 11 M 29.3 108.6 183.5
5 3 26 M 30.0 106.4 156.2
5 9 42 M 28.6 108.7 177.2
5 8 50 M 30.7 108.6 173.9
5 12 60 M 32.1 109.3 164.9
Mean: 30.0 108.2 173.0

SD: 1.3 1.0 10.6
5 4 9 F 26.4 90.7 161.4
5 7 19 F 27.9 95.7 158.6
5 6 23 F 28.6 99.3 162.9
5 2 33 F 25.7 90.7 154.3
5 11 38 F 26.4 92.9 160.7
5 10 53 F 26.4 92.9 145.0
Mean: 26.9 93.7 157.2

S.D.: 1.1 3.3 6.7
Overall Treatment Mean: 28.5 100.9 165.1
S.D.: 2.2 10.2 11.2

Note: When a bird dies, the corresponding data is no longer included in the body weight/total feed consumption.
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TABLE 2-A

FEED CONSUMPTION SUMMARY

Phases 1-2
Total # Overall Feed Feed
Feed Feed Total Feed of Bird Consumed Consumed
Treatment Consumed (kg) Consumed (kg) Consumed (kg) Days (g/pen) (g/bird/day)
Group Replicate Pen Sex Phase 1 Phase 2 Phases 1-2
1 1 4 M 4.5 14.3 18.8 280 671.4 67.1
1 5 15 M 4.1 14.0 18.1 280 646.4 64.6
1 3 29 M 3.8 12.3 16.1 263 612.2 68.0
1 9 43 M 4.4 14.2 18.6 280 664.3 66.4
1 8 48 M 4.2 14.0 18.2 280 650.0 65.0
1 12 56 M 4.6 13.8 18.4 264 697.0 77.4
Mean: 4.3 13.8 18.0 275 656.9 68.1
SD: 0.3 0.7 1.0 8.5 28.4 4.7
1 4 7 F 4.3 12.7 17.0 280 607.1 60.7
1 7 16 F 3.9 12.7 16.6 280 592.9 59.3
1 6 22 F 3.8 13.7 17.5 280 625.0 62.5
1 2 34 F 3.9 13.7 17.6 280 628.6 62.9
1 11 39 F 3.8 13.4 17.2 280 614.3 61.4
1 10 51 F 3.9 14.4 18.3 280 653.6 65.4
Mean: 3.9 13.4 17.4 280 620.2 62.0
SD: 0.2 0.7 0.6 0.0 20.8 2.1
Overall Treatment Mean: 4.1 13.6 17.7 277 638.6 65.1
SD: 0.2 0.2 0.5 3.9 25.9 4.3
2 1 5 M 4.7 14.7 19.4 280 692.9 69.3
2 5 12 M 4.2 14.6 18.8 280 671.4 67.1
2 3 27 M 4.2 14.7 18.9 280 675.0 67.5
2 9 41 M 4.1 14.8 18.9 280 675.0 67.5
2 8 49 M 4.4 14.6 19.0 280 678.6 67.9
2 12 57 M 4.2 14.6 18.8 280 671.4 67.1
Mean: 4.3 14.7 19.0 280 677.4 67.7
SD: 0.2 0.1 0.2 0.0 8.0 0.8
2 4 6 F 4.3 13.8 18.1 280 646.4 64.6
2 7 17 F 3.6 12.4 16.0 280 571.4 57.1
2 6 25 F 4.1 13.9 18.0 280 642.9 64.3
2 2 31 F 3.8 13.5 17.3 280 617.9 61.8
2 11 36 F 3.4 13.6 17.0 280 607.1 60.7
2 10 52 F 3.4 12.1 15.5 266 593.9 59.4
Mean: 3.8 13.2 17.0 278 613.3 61.3
S.D.: 0.4 0.8 1.1 5.7 28.8 2.9
Overall Treatment Mean: 4.0 13.9 18.0 279 645.3 64.5
S.D.: 0.4 1.0 1.4 1.6 45.3 4.5

Note: When a bird dies, the corresponding data is no longer included in the total feed consumption.
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TABLE 2-A (Continued)

FEED CONSUMPTION SUMMARY

Phases 1-2
Total # Overall Feed Feed
Feed Feed Total Feed of Bird Consumed Consumed
Treatment Consumed (kg) Consumed (kg) Consumed (kg) Days (g/pen) (g/bird/day)
Group Replicate Pen Sex Phase 1 Phase 2 Phases 1-2
3 1 3 M 4.2 14.7 18.9 280 675.0 67.5
3 5 13 M 4.2 14.5 18.7 280 667.9 66.8
3 3 30 M 4.3 13.0 17.3 264 655.3 72.8
3 9 45 M 4.0 14.8 18.8 280 671.4 67.1
3 8 47 M 4.4 14.2 18.6 280 664.3 66.4
3 12 58 M 3.9 145 18.4 280 657.1 65.7
Mean: 4.2 14.3 18.5 277 665.2 67.7
SD: 0.2 0.7 0.6 6.5 7.8 2.6
3 4 8 F 3.8 13.1 16.9 280 603.6 60.4
3 7 20 F 3.8 12.9 16.7 280 596.4 59.6
3 6 24 F 4.0 11.9 15.9 269 501.1 73.9
3 2 35 F 3.3 12.3 15.6 266 586.5 65.2
3 11 40 F 3.8 13.4 17.2 280 614.3 61.4
3 10 55 F 3.7 13.2 16.9 280 603.6 60.4
Mean: 3.7 12.8 16.5 276 599.2 63.5
SD: 0.2 0.6 0.6 6.5 10.0 5.5
Overall Treatment Mean: 4.0 13.5 17.5 277 632.2 65.6
SD: 0.3 1.0 1.4 1.1 46.6 3.0
4 1 2 M 4.1 14.1 18.2 280 650.0 65.0
4 5 14 M 4.3 15.2 19.5 280 696.4 69.6
4 3 28 M 3.9 14.4 18.3 280 653.6 65.4
4 9 4 M 4.1 15.3 19.4 280 692.9 69.3
4 8 46 M 4.6 14.9 19.5 280 696.4 69.6
4 12 59 M 4.3 14.5 18.8 280 671.4 67.1
Mean: 4.2 14.7 19.0 280 676.8 67.7
SD: 0.2 0.5 0.6 0.0 21.5 2.2
4 4 10 F 35 11.9 15.4 280 550.0 55.0
4 7 18 F 3.9 13.9 17.8 280 635.7 63.6
4 6 21 F 3.6 13.1 16.7 280 596.4 59.6
4 2 32 F 3.8 13.5 17.3 280 617.9 61.8
4 11 37 F 3.4 12.3 15.7 280 560.7 56.1
4 10 54 F 3.7 13.9 17.6 280 628.6 62.9
Mean: 3.7 13.1 16.8 280 598.2 59.8
S.D.: 0.2 0.8 1.0 0.0 35.9 3.6
Overall Treatment Mean: 3.9 13.9 17.9 280 637.5 63.8
S.D.: 0.4 1.2 1.6 0.0 55.6 5.6

Note: When a bird dies, the corresponding data is no longer included in the total feed consumption.
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TABLE 2-A (Continued)

FEED CONSUMPTION SUMMARY

Phases 1-2
Total # Overall Feed Feed
Feed Feed Total Feed of Bird Consumed Consumed
Treatment Consumed (kg) Consumed (kg) Consumed (kg) Days (g/pen) (g/bird/day)
Group Replicate Pen Sex Phase 1 Phase 2 Phases 1-2
5 1 1 M 4.1 14.3 18.4 273 674.0 74.9
5 5 11 M 4.1 15.2 19.3 280 689.3 68.9
5 3 26 M 4.2 14.9 19.1 280 682.1 68.2
5 9 42 M 3.8 13.7 17.5 259 675.7 75.1
5 8 50 M 4.3 15.2 19.5 280 696.4 69.6
5 12 60 M 4.5 15.3 19.8 280 707.1 70.7
Mean: 4.2 14.8 18.9 275 687.4 71.2
SD: 0.2 0.6 0.8 8.5 12.8 3.0
5 4 9 F 3.7 12.7 16.4 280 585.7 58.6
5 7 19 F 3.9 134 17.3 280 617.9 61.8
5 6 23 F 4.0 13.9 17.9 280 639.3 63.9
5 2 33 F 3.6 12.7 16.3 280 582.1 58.2
5 11 38 F 3.7 13.0 16.7 280 596.4 59.6
5 10 53 F 3.7 13.0 16.7 280 596.4 59.6
Mean: 3.8 13.1 16.9 280 603.0 60.3
S.D.: 0.2 0.5 0.6 0.0 21.7 2.2
Overall Treatment Mean: 4.0 13.9 17.9 278 645.2 65.8
S.D.: 0.3 1.2 1.4 3.3 59.7 7.7

Note: When a bird dies, the corresponding data is no longer included in the total feed consumption.
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Treatment
Group Replicate Pen Sex

1
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1 4 M
5 15 M
3 29 M
9 43 M
8 48 M
12 56 M

Mean:

SD:
4 7 F
7 16 F
6 22 F
2 34 F
11 39 F
10 51 F

Mean:

S.D.:

Overall Treatment Mean:

S.D.:
1 5 M
5 12 M
3 27 M
9 41 M
8 49 M
12 57 M

Mean:

SD:
4 6 F
7 17 F
6 25 F
2 31 F
11 36 F
10 52 F

Mean:

S.D.:

Overall Treatment Mean:

S.D.:

TABLE 2-B

FEED CONSUMPTION SUMMARY

Page 42 of 262

Phases 1-3
Total # Overall Feed Feed
Feed Total Feed  of Bird Consumed  Consumed
Consumed (kg) Consumed (kg) Days (g/pen) (g/bird/day)
Phase 1 Phase2 Phase3 Phases 1-3

4.5 14.3 17.8 36.6 399 917.3 131.0
4.1 14.0 24.8 42.9 416 1031.3 114.6
3.8 12.3 21.4 375 389 964.0 107.1
4.4 14.2 21.5 40.1 411 975.7 108.4
4.2 14.0 224 40.6 415 978.3 108.7
4.6 13.8 20.2 38.6 385 1002.6 125.3
4.3 13.8 21.4 39.4 403 978.2 115.9
0.3 0.7 2.3 2.3 135 38.3 10.0
4.3 12.7 22.0 39.0 420 928.6 92.9
3.9 12.7 22.4 39.0 420 928.6 92.9
3.8 13.7 22.8 40.3 420 959.5 96.0
3.9 13.7 22.8 40.4 420 961.9 96.2
3.8 134 22.8 40.0 420 952.4 95.2
3.9 14.4 22.1 404 420 961.9 96.2
3.9 134 225 39.9 420 948.8 94.9
0.2 0.7 0.4 0.7 0.0 16.1 1.6
4.1 13.6 21.9 39.6 411 963.5 105.4
0.2 0.2 0.8 0.3 12.4 20.8 14.8
4.7 14.7 23.7 43.1 416 1036.1 1151
4.2 14.6 24.1 42.9 415 1033.7 114.9
4.2 14.7 20.6 39.5 403 980.1 122.5
4.1 14.8 25.1 44.0 416 1057.7 117.5
4.4 14.6 22.7 41.7 415 1004.8 111.6
4.2 14.6 24.6 43.4 420 1033.3 103.3
4.3 14.7 23.5 42.4 414 1024.3 105.4
0.2 0.1 1.6 1.6 5.8 27.4 6.4
4.3 13.8 22.5 40.6 420 966.7 96.7
3.6 124 21.7 37.7 419 899.8 100.0
4.1 13.9 22.0 40.0 420 952.4 95.2
3.8 135 22.8 40.1 420 954.8 95.5
3.4 13.6 22.8 39.8 420 947.6 94.8
34 121 22.8 38.3 392 977.0 108.6
3.8 13.2 22.4 394 415 949.7 98.4
0.4 0.8 0.5 1.1 11.4 26.7 5.3
4.0 13.9 23.0 40.9 415 987.0 101.9
0.4 1.0 0.7 2.1 0.7 52.7 4.9

Note: When a bird dies, the corresponding data is no longer included in the total feed consumption.
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Treatment
Group Replicate Pen Sex
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1 3 M
5 13 M
3 30 M
9 45 M
8 47 M
12 58 M

Mean:

SD:
4 8 F
7 20 F
6 24 F
2 35 F
11 40 F
10 55 F

Mean:

SD:

Overall Treatment Mean:

SD:
1 2 M
5 14 M
3 28 M
9 4 M
8 46 M
12 50 M

Mean:

SD:
4 10 F
7 18 F
6 21 F
2 32 F
11 37 F
10 54 F

Mean:

S.D.

Overall Treatment Mean:

S.D.

TABLE 2-B (Continued)

FEED CONSUMPTION SUMMARY

Page 43 of 262

Phases 1-3
Total # Overall Feed Feed
Feed Total Feed of Bird Consumed Consumed
Consumed (kg) Consumed (kg) Days (g/pen) (g/bird/day)
Phasel Phase2 Phase3 Phases 1-3

4.2 14.7 24.6 43.5 420 1035.7 103.6
4.2 145 24.2 42.9 415 1033.7 114.9
4.3 13.0 21.6 38.9 385 1010.4 126.3
4.0 14.8 23.3 42.1 415 1014.5 112.7
4.4 14.2 23.7 42.3 420 1007.1 100.7
3.9 14.5 23.1 41.5 408 1017.2 113.0
4.2 14.3 23.4 41.9 411 1019.8 111.9
0.2 0.7 1.0 1.6 13.2 12.1 9.1
3.8 13.1 22.8 39.7 420 945.2 94.5
3.8 12.9 22.7 39.4 420 938.1 93.8
4.0 11.9 18.4 34.3 381 900.3 1125
3.3 12.3 20.7 36.3 392 926.0 102.9
3.8 13.4 22.7 39.9 420 950.0 95.0
3.7 13.2 22.8 39.7 420 945.2 94.5
3.7 12.8 21.7 38.2 409 934.1 98.9
0.2 0.6 1.8 2.4 17.6 18.6 7.5
4.0 13.5 22.6 40.0 410 977.0 105.4
0.3 1.0 1.2 2.6 1.2 60.5 9.2
4.1 14.1 24.2 42.4 420 1009.5 101.0
4.3 15.2 24.9 44.4 420 1057.1 105.7
3.9 14.4 22.8 41.1 420 978.6 97.9
4.1 15.3 23.2 42.6 412 1034.0 129.2
4.6 14.9 24.5 44.0 420 1047.6 104.8
4.3 14.5 25.8 44.6 420 1061.9 106.2
4.2 14.7 24.2 43.2 419 1031.5 105.4
0.2 0.5 11 14 3.3 32.0 11.1
3.5 11.9 20.4 35.8 420 852.4 85.2
3.9 13.9 22.7 40.5 420 964.3 96.4
3.6 13.1 22.7 39.4 420 938.1 93.8
3.8 13.5 22.7 40.0 420 952.4 95.2
34 12.3 21.3 37.0 420 881.0 88.1
3.7 13.9 21.7 39.3 420 935.7 93.6
3.7 13.1 21.9 38.7 420 920.6 92.1
0.2 0.8 1.0 1.8 0.0 44.0 4.4
3.9 13.9 23.1 40.9 419 976.0 98.7
0.4 1.2 1.6 3.2 0.9 78.4 9.4

Note: When a bird dies, the corresponding data is no longer included in the total feed consumption.
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Treatment
Group Replicate Pen Sex
5 1 1 M
5 5 11 M
5 3 26 M
5 9 42 M
5 8 50 M
5 12 60 M
Mean:
SD:
5 4 9 F
5 7 19 F
5 6 23 F
5 2 33 F
5 11 38 F
5 10 53 F
Mean:
S.D.:
Overall Treatment Mean:
S.D.:

TABLE 2-B (Continued)

FEED CONSUMPTION SUMMARY

4.1
4.1
4.2
3.8
4.3
4.5

4.2
0.2

3.7
3.9
4.0
3.6
3.7
3.7

3.8
0.2
4.0

Phases 1-3
Total # Overall Feed Feed
Feed Total Feed of Bird Consumed Consumed
Consumed (kg) Consumed (kg) Days (g/pen) (g/bird/day)
Phasel Phase2 Phase3 Phases 1-3
14.3 23.0 41.4 399 1037.6 115.3
15.2 24.4 43.7 413 1058.1 132.3
14.9 18.9 38.0 401 947.6 135.4
13.7 20.2 37.7 373 1010.7 126.3
15.2 24.0 43.5 418 1040.7 115.6
15.3 22.1 41.9 414 1012.1 112.5
14.8 22.1 41.0 403 1017.8 122.9
0.6 2.2 2.6 16.5 38.8 9.7
12.7 22.6 39.0 420 928.6 92.9
13.4 22.2 39.5 420 940.5 94.0
13.9 22.8 40.7 420 969.0 96.9
12.7 21.6 37.9 420 902.4 90.2
13.0 225 39.2 420 933.3 93.3
13.0 20.3 37.0 420 881.0 88.1
13.1 22.0 38.9 420 925.8 92.6
0.5 0.9 1.3 0.0 30.7 3.1
13.9 18.4 40.0 412 971.8 107.7
1.2 0.1 1.5 12.0 65.1 21.4

0.3

Note: When a bird dies, the corresponding data is no longer included in the total feed consumption.
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TABLE 3-A

FEED CONVERSION - STARTER (14 DAYS)

Average Average  Average Total Feed Average Feed Conversion

Treatment Weight (g) Weight (g) Daily Consumption Daily (Feed consumed/

Group  Replicate Pen Sex (9/8/10) (9/22/10) Gain (g/bird) Feed Intake 1 g weight gained)
1 1 4 M 45.4 410.0 26.0 449.4 32.1 1.23
1 5 15 M 46.2 400.0 25.3 410.2 29.3 1.16
1 3 29 M 44.9 378.0 23.8 387.8 27.7 1.16
1 9 43 M 44.0 350.0 21.9 439.6 31.4 1.44
1 8 48 M 44.6 430.0 275 420.0 30.0 1.09
1 12 56 M 44.9 389.0 24.6 466.2 333 1.36
Mean: 45.0 392.8 24.8 428.9 30.6 1.24
SD: 0.7 27.6 1.9 28.4 2.0 0.1
1 4 7 F 40.8 350.0 221 429.8 30.7 1.39
1 7 16 F 38.6 340.0 215 390.6 27.9 1.30
1 6 22 F 40.8 370.0 235 379.4 27.1 1.15
1 2 34 F 39.3 370.0 23.6 390.6 27.9 1.18
1 11 39 F 38.6 340.0 215 379.4 27.1 1.26
1 10 51 F 38.8 320.0 20.1 390.6 27.9 1.39
Mean: 39.5 348.3 22.1 393.4 28.1 1.28
S.D.: 1.1 19.4 1.3 18.7 13 0.1
Overall Treatment Mean: 42.2 370.6 23.5 4111 29.4 1.26
S.D. 3.9 315 2.0 25.1 1.8 0.0
2 1 5 M 45.3 410.0 26.0 470.4 33.6 1.29
2 5 12 M 45.7 370.0 23.2 420.0 30.0 1.30
2 3 27 M 44.8 400.0 25.4 420.0 30.0 1.18
2 9 41 M 44.9 380.0 23.9 410.2 29.3 1.22
2 8 49 M 46.8 390.0 245 439.6 31.4 1.28
2 12 57 M 46.7 400.0 25.2 420.0 30.0 1.19
Mean: 45.7 391.7 24.7 430.0 30.7 1.24
SD: 0.9 14.7 1.0 22.0 1.6 0.1
2 4 6 F 39.0 360.0 22.9 429.8 30.7 1.34
2 7 17 F 38.7 320.0 20.1 359.8 25.7 1.28
2 6 25 F 39.1 390.0 25.1 410.2 29.3 1.17
2 2 31 F 39.0 350.0 22.2 379.4 27.1 1.22
2 11 36 F 40.9 350.0 221 340.2 243 1.10
2 10 52 F 37.6 310.0 19.5 340.2 24.3 1.25
Mean: 39.1 346.7 22.0 376.6 26.9 1.23
S.D. 11 28.8 2.0 37.1 2.7 0.1
Overall Treatment Mean: 42.4 369.2 23.3 403.3 28.8 1.24
S.D. 4.7 31.8 1.9 37.8 2.7 0.0

Note: When a bird dies, the corresponding data is no longer included in the body weight/total feed consumption.
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TABLE 3-A (Continued)

FEED CONVERSION - STARTER (14 DAYS)

Average Average  Average Total Feed Average Feed Conversion

Treatment Weight (g) Weight (g) Daily Consumption Daily (Feed consumed/

Group  Replicate Pen Sex (9/8/10) (9/22/10) Gain (g/bird) Feed Intake 1 g weight gained)
3 1 3 M 45.7 410.0 26.0 420.0 30.0 1.15
3 5 13 M 44.0 350.0 21.9 420.0 30.0 1.37
3 3 30 M 44.8 378.0 23.8 436.8 31.2 1.31
3 9 45 M 46.4 360.0 22.4 400.4 28.6 1.28
3 8 47 M 44.6 350.0 21.8 439.6 314 1.44
3 12 58 M 44.4 370.0 23.3 390.6 27.9 1.20
Mean: 45.0 369.7 23.2 417.9 29.9 1.29
SD: 0.9 22.6 1.6 19.4 1.4 0.1
3 4 8 F 41.6 330.0 20.6 379.4 27.1 1.32
3 7 20 F 41.2 330.0 20.6 379.4 27.1 1.31
3 6 24 F 40.2 330.0 20.7 400.4 28.6 1.38
3 2 35 F 38.6 300.0 18.7 330.4 23.6 1.26
3 11 40 F 39.9 340.0 21.4 379.4 27.1 1.26
3 10 55 F 38.5 330.0 20.8 369.6 26.4 1.27
Mean: 40.0 326.7 20.5 373.1 26.7 1.30
SD: 1.3 13.7 0.9 23.2 1.7 0.0
Overall Treatment Mean: 42.5 348.2 21.8 395.5 28.3 1.30
SD: 35 30.4 1.9 31.7 2.3 0.0
4 1 2 M 44.5 370.0 23.3 410.2 29.3 1.26
4 5 14 M 44.3 420.0 26.8 429.8 30.7 1.14
4 3 28 M 43.9 370.0 233 390.6 27.9 1.20
4 9 44 M 44.1 410.0 26.1 410.2 29.3 1.12
4 8 46 M 45.9 380.0 23.9 460.6 32.9 1.38
4 12 59 M 46.8 410.0 25.9 429.8 30.7 1.18
Mean: 44.9 393.3 24.9 421.9 30.1 1.21
SD: 12 225 1.6 24.0 1.7 0.1
4 4 10 F 39.6 330.0 20.7 350.0 25.0 1.21
4 7 18 F 40.0 350.0 22.1 390.6 27.9 1.26
4 6 21 F 38.9 340.0 215 359.8 25.7 1.19
4 2 32 F 40.0 360.0 22.9 379.4 27.1 1.19
4 11 37 F 40.0 320.0 20.0 340.2 243 121
4 10 64 F 375 330.0 20.9 285.6 20.4 0.98
Mean: 39.3 338.3 21.4 350.9 25.1 1.17
S.D. 1.0 14.7 1.0 37.0 2.6 0.1
Overall Treatment Mean: 42.1 365.8 23.1 386.4 27.6 1.19
S.D. 3.9 38.9 25 50.2 3.6 0.0

Note: When a bird dies, the corresponding data is no longer included in the body weight/total feed consumption.
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TABLE 3-A (Continued)
FEED CONVERSION - STARTER (14 DAYS)
Average Average  Average Total Feed Average Feed Conversion

Treatment Weight (g) Weight (g) Daily Consumption Daily (Feed consumed/
Group  Replicate Pen Sex (9/8/10) (9/22/10)  Gain (g) (g/bird) Feed Intake 1 g weight gained)

5 1 1 M 42.3 400.0 25.6 410.2 29.3 1.15
5 5 11 M 46.2 400.0 25.3 410.2 29.3 1.16
5 3 26 M 45.9 400.0 25.3 420.0 30.0 1.19
5 9 42 M 44.8 400.0 25.4 400.4 28.6 1.13
5 8 50 M 44.5 400.0 25.4 429.8 30.7 1.21
5 12 60 M 45.5 380.0 23.9 449.4 32.1 1.34
Mean: 44.9 396.7 25.1 420.0 30.0 1.20

SD: 1.4 8.2 0.6 175 1.3 0.1

5 4 9 F 41.2 330.0 20.6 369.6 26.4 1.28
5 7 19 F 40.8 360.0 22.8 390.6 27.9 1.22
5 6 23 F 39.0 360.0 22.9 400.4 28.6 1.25
5 2 33 F 40.2 340.0 21.4 359.8 25.7 1.20
5 11 38 F 38.5 350.0 22.3 369.6 26.4 1.19
5 10 53 F 37.3 340.0 21.6 369.6 26.4 1.22
Mean: 39.5 346.7 21.9 376.6 26.9 1.23

S.D.: 15 12.1 0.9 15.4 11 0.0

Overall Treatment Mean: 42.2 371.7 23.5 398.3 28.5 1.21

S.D.: 3.8 35.4 2.3 30.7 2.2 0.0

Note: When a bird dies, the corresponding data is no longer included in the body weight/total feed consumption.
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TABLE 3-B

FEED CONVERSION - GROWER (14 DAYS)

Average Average  Average Total Feed Average Feed Conversion

Treatment Weight (g) Weight (g) Daily Consumption Daily (Feed consumed/

Group Replicate Pen  Sex (9/22/10) (10/6/10) Gain (g/bird) Feed Intake 1 g weight gained)
1 1 4 M 410.0 1410.0 714 1429.4 102.1 1.43
1 5 15 M 400.0 1500.0 78.6 1400.0 100.0 1.27
1 3 29 M 377.8 1377.8 714 1366.4 97.6 1.37
1 9 43 M 350.0 1390.0 74.3 1419.6 101.4 1.37
1 8 48 M 430.0 1530.0 78.6 1400.0 100.0 1.27
1 12 56 M 388.9 1477.8 77.8 1533.0 109.5 141
Mean: 392.8 1447.6 75.3 1424.7 101.8 1.35
SD: 27.6 63.3 3.4 57.3 4.1 0.1
1 4 7 F 350.0 1240.0 63.6 1269.8 90.7 1.43
1 7 16 F 340.0 1230.0 63.6 1269.8 90.7 1.43
1 6 22 F 370.0 1310.0 67.1 1370.6 97.9 1.46
1 2 34 F 370.0 1320.0 67.9 1370.6 97.9 1.44
1 11 39 F 340.0 1260.0 65.7 1339.8 95.7 1.46
1 10 51 F 320.0 1260.0 67.1 1440.6 102.9 1.53
Mean: 348.3 1270.0 65.8 1343.5 96.0 1.46
S.D.: 19.4 36.9 1.9 66.0 4.7 0.0
Overall Treatment Mean: 370.6 1358.8 70.6 1384.1 98.9 1.40
S.D.: 314 125.6 6.7 57.4 4.1 0.1
2 1 5 M 410.0 1460.0 75.0 1470.0 105.0 1.40
2 5 12 M 370.0 1390.0 72.9 1460.2 104.3 1.43
2 3 27 M 400.0 1430.0 73.6 1470.0 105.0 1.43
2 9 41 M 380.0 1390.0 72.1 1479.8 105.7 1.47
2 8 49 M 390.0 1450.0 75.7 1460.2 104.3 1.38
2 12 57 M 400.0 1540.0 814 1460.2 104.3 1.28
Mean: 391.7 1443.3 75.1 1466.7 104.8 1.40
SD: 14.7 55.7 3.4 8.0 0.6 0.1
2 4 6 F 360.0 1250.0 63.6 1380.4 98.6 1.55
2 7 17 F 320.0 1120.0 57.1 1240.4 88.6 1.55
2 6 25 F 390.0 1340.0 67.9 1390.2 99.3 1.46
2 2 31 F 350.0 1310.0 68.6 1349.6 96.4 1.41
2 11 36 F 350.0 1280.0 66.4 1359.4 97.1 1.46
2 10 52 F 310.0 1189.0 62.8 1209.6 96.0 1.53
Mean: 346.7 1248.2 64.4 1321.6 96.0 1.49
S.D.: 28.8 815 4.2 76.8 3.8 0.1
Overall Treatment Mean: 369.2 1345.8 69.8 1394.2 100.4 1.45
S.D.: 318 138.0 7.6 102.6 6.2 0.1

Note: When a bird dies, the corresponding data is no longer included in the body weight/total feed consumption.
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TABLE 3-B (Continued)

FEED CONVERSION - GROWER (14 DAYS)

Average Average  Average Total Feed Average Feed Conversion

Treatment Weight (g) Weight () Daily Consumption Daily (Feed consumed/

Group  Replicate Pen Sex  (9/22/10) (10/6/10) Gain (g/bird) Feed Intake 1 g weight gained)
3 1 3 M 410.0 1510.0 78.6 1470.0 105.0 1.34
3 5 13 M 350.0 1340.0 70.7 1450.4 103.6 1.47
3 3 30 M 379.0 1367.0 70.6 1444.8 103.2 1.46
3 9 45 M 360.0 1400.0 74.3 1479.8 105.7 1.42
3 8 47 M 350.0 1330.0 70.0 1419.6 101.4 1.45
3 12 58 M 370.0 1460.0 77.9 1450.4 103.6 1.33
Mean: 369.8 1401.2 73.7 1452.5 103.8 141
SD: 22.7 71.1 3.8 21.0 15 0.1
3 4 8 F 330.0 1210.0 62.9 1310.4 93.6 1.49
3 7 20 F 330.0 1180.0 60.7 1289.4 92.1 1.52
3 6 24 F 330.0 1188.0 61.3 1290.8 92.2 1.51
3 2 35 F 300.0 1211.0 65.1 1366.4 97.6 1.50
3 11 40 F 340.0 1210.0 62.1 1339.8 95.7 1.54
3 10 55 F 330.0 1210.0 62.9 1320.2 94.3 1.50
Mean: 326.7 1201.5 62.5 1319.5 94.3 1.51
SD: 13.7 13.8 1.5 29.7 2.1 0.0
Overall Treatment Mean: 348.3 1301.3 68.1 1386.0 99.0 1.46
SD: 30.5 141.2 7.9 94.0 6.7 0.1
4 1 2 M 370.0 1370.0 71.4 1409.8 100.7 1.41
4 5 14 M 420.0 1530.0 79.3 1520.4 108.6 1.37
4 3 28 M 370.0 1330.0 68.6 1440.6 102.9 1.50
4 9 44 M 410.0 1550.0 814 1530.2 109.3 1.34
4 8 46 M 380.0 1480.0 78.6 1489.6 106.4 1.35
4 12 59 M 410.0 1540.0 80.7 1450.4 103.6 1.28
Mean: 393.3 1466.7 76.7 1473.5 105.3 1.38
SD: 225 94.4 5.3 47.6 3.4 0.1
4 4 10 F 330.0 1140.0 57.9 1190.0 85.0 1.47
4 7 18 F 350.0 1300.0 67.9 1390.2 99.3 1.46
4 6 21 F 340.0 1240.0 64.3 1310.4 93.6 1.46
4 2 32 F 360.0 1320.0 68.6 1349.6 96.4 1.41
4 11 37 F 320.0 1210.0 63.6 1230.6 87.9 1.38
4 10 64 F 330.0 1260.0 66.4 1390.2 99.3 1.49
Mean: 338.3 1245.0 64.8 1310.2 93.6 1.45
S.D. 14.7 65.0 3.9 83.8 6.0 0.0
Overall Treatment Mean: 365.8 1355.8 70.7 1391.8 99.4 141
S.D.: 38.9 156.7 8.4 1155 8.2 0.0

Note: When a bird dies, the corresponding data is no longer included in the body weight/total feed consumption.
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TABLE 3-B (Continued)
FEED CONVERSION - GROWER (14 DAYS)
Average Average  Average Total Feed Average Feed Conversion

Treatment Weight (g) Weight (g) Daily Consumption Daily (Feed consumed/
Group  Replicate Pen Sex (9/22/10) (10/6/10)  Gain (g) (g/bird) Feed Intake 1 g weight gained)

5 1 1 M 400.0 1500.0 78.6 1505.0 107.5 1.37
5 5 11 M 400.0 1460.0 75.7 1520.4 108.6 1.43
5 3 26 M 400.0 1440.0 74.3 1489.6 106.4 1.43
5 9 42 M 400.0 1489.0 77.8 1521.8 108.7 1.40
5 8 50 M 400.0 1490.0 77.9 1520.4 108.6 1.39
5 12 60 M 380.0 1440.0 75.7 1530.2 109.3 1.44
Mean: 396.7 1469.8 76.7 1514.6 108.2 1.41

SD: 8.2 26.7 1.7 14.7 1.0 0.0

5 4 9 F 330.0 1230.0 64.3 1269.8 90.7 1.41
5 7 19 F 360.0 1290.0 66.4 1339.8 95.7 1.44
5 6 23 F 360.0 1290.0 66.4 1390.2 99.3 1.49
5 2 33 F 340.0 1230.0 63.6 1269.8 90.7 1.43
5 11 38 F 350.0 1260.0 65.0 1300.6 92.9 1.43
5 10 53 F 340.0 1090.0 53.6 1300.6 92.9 1.73
Mean: 346.7 1231.7 63.2 1311.8 93.7 1.49

S.D.: 12.1 74.4 4.9 46.3 3.3 0.1

Overall Treatment Mean: 371.7 1350.8 69.9 1413.2 100.9 1.45

S.D.: 35.4 168.4 9.5 143.4 10.2 0.1

Note: When a bird dies, the corresponding data is no longer included in the body weight/total feed consumption.
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TABLE 3-C

FEED CONVERSION - FINISHER (14 DAYS)

Average Average  Average Total Feed Average Feed Conversion

Treatment Weight (g) Weight (g) Daily Consumption Daily (Feed consumed/

Group Replicate Pen  Sex (10/6/10)  (10/20/10) Gain (g/bird) Feed Intake 1 g weight gained)
1 1 4 M 1410.0 2529.0 79.9 2094.4 149.6 1.87
1 5 15 M 1500.0 2678.0 84.1 2553.6 182.4 2.17
1 3 29 M 1377.8 3011.0 116.7 2377.2 169.8 1.46
1 9 43 M 1390.0 2911.0 108.7 2297.4 164.1 151
1 8 48 M 1530.0 3044.0 108.2 2322.6 165.9 1.53
1 12 56 M 1477.8 3025.0 110.5 2336.6 166.9 151
Mean: 1447.6 2866.3 101.4 2330.3 166.5 1.67
SD: 63.3 214.0 15.3 147.6 10.5 0.3
1 4 7 F 1240.0 2490.0 89.3 2199.4 157.1 1.76
1 7 16 F 1230.0 2490.0 90.0 2240.0 160.0 1.78
1 6 22 F 1310.0 2560.0 89.3 2280.6 162.9 1.82
1 2 34 F 1320.0 2540.0 87.1 2280.6 162.9 1.87
1 11 39 F 1260.0 2750.0 106.4 2280.6 162.9 1.53
1 10 51 F 1260.0 2800.0 110.0 2210.6 157.9 1.44
Mean: 1270.0 2605.0 954 2248.6 160.6 1.70
S.D.: 36.9 135.5 10.1 374 2.7 0.2
Overall Treatment Mean:  1358.8 2735.7 98.4 2289.5 163.5 1.69
S.D.: 125.6 184.8 4.2 57.7 4.1 0.0
2 1 5 M 1460.0 2844.0 98.9 2440.2 174.3 1.76
2 5 12 M 1390.0 2889.0 107.1 2499.0 178.5 1.67
2 3 27 M 1430.0 3100.0 119.3 2345.0 167.5 1.39
2 9 41 M 1390.0 3256.0 133.3 2584.4 184.6 1.38
2 8 49 M 1450.0 2856.0 100.4 2353.4 168.1 1.67
2 12 57 M 1540.0 3200.0 118.6 2459.8 175.7 1.48
Mean: 1443.3 3024.2 1129 2447.0 174.8 1.56
SD: 55.7 184.1 13.2 90.5 6.5 0.2
2 4 6 F 1250.0 2510.0 90.0 2249.8 160.7 1.79
2 7 17 F 1120.0 2356.0 88.3 2185.4 156.1 1.77
2 6 25 F 1340.0 2770.0 102.1 2199.4 157.1 1.54
2 2 31 F 1310.0 2560.0 89.3 2280.6 162.9 1.82
2 11 36 F 1280.0 2500.0 87.1 2280.6 162.9 1.87
2 10 52 F 1189.0 2744.0 1111 2534.0 181.0 1.63
Mean: 1248.2 2573.3 94.7 2288.3 163.5 1.74
S.D.: 815 157.9 9.7 126.9 9.1 0.1
Overall Treatment Mean: ~ 1345.8 2798.8 103.8 2367.6 169.1 1.65
S.D.: 138.0 318.8 12.9 112.2 8.0 0.1

Note: When a bird dies, the corresponding data is no longer included in the body weight/total feed consumption.
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TABLE 3-C (Continued)

FEED CONVERSION - FINISHER (14 DAYS)

Average Average  Average Total Feed Average Feed Conversion

Treatment Weight (g) Weight () Daily Consumption Daily (Feed consumed/

Group Replicate Pen  Sex (10/6/10)  (10/20/10) Gain (g/bird) Feed Intake 1 g weight gained)
3 1 3 M 1510.0 2720.0 86.4 2459.8 175.7 2.03
3 5 13 M 1340.0 2822.0 105.9 2510.2 179.3 1.69
3 3 30 M 1367.0 2763.0 99.7 2499.0 178.5 1.79
3 9 45 M 1400.0 2933.0 109.5 2416.4 172.6 1.58
3 8 47 M 1330.0 2950.0 115.7 2370.2 169.3 1.46
3 12 58 M 1460.0 3189.0 123.5 2527.0 180.5 1.46
Mean: 1401.2 2896.2 106.8 2463.8 176.0 1.67
SD: 71.1 169.9 12.9 60.7 4.3 0.2
3 4 8 F 1210.0 2440.0 87.9 2280.6 162.9 1.85
3 7 20 F 1180.0 2440.0 90.0 2269.4 162.1 1.80
3 6 24 F 1188.0 2450.0 90.2 2300.2 164.3 1.82
3 2 35 F 1211.0 24440 88.1 2300.2 164.3 1.87
3 11 40 F 1210.0 2710.0 107.1 2269.4 162.1 1.51
3 10 55 F 1210.0 2690.0 105.7 2280.6 162.9 1.54
Mean: 1201.5 2529.0 94.8 2283.4 163.1 1.73
SD: 13.8 132.7 9.0 139 1.0 0.2
Overall Treatment Mean: 1301.3 2712.6 100.8 2373.6 169.5 1.70
SD: 141.2 259.6 8.5 127.5 9.1 0.0
4 1 2 M 1370.0 2760.0 99.3 2420.6 172.9 1.74
4 5 14 M 1530.0 2950.0 101.4 2490.6 177.9 1.75
4 3 28 M 1330.0 2830.0 107.1 2280.6 162.9 1.52
4 9 44 M 1550.0 3275.0 123.2 2461.2 175.8 1.43
4 8 46 M 1480.0 3220.0 124.3 2450.0 175.0 1.41
4 12 59 M 1540.0 3270.0 123.6 2580.2 184.3 1.49
Mean: 1466.7 3050.8 113.2 2447.2 174.8 1.56
SD: 94.4 232.6 11.8 98.2 7.0 0.2
4 4 10 F 1140.0 2320.0 84.3 2039.8 145.7 1.73
4 7 18 F 1300.0 2580.0 914 2269.4 162.1 1.77
4 6 21 F 1240.0 2540.0 92.9 2269.4 162.1 1.75
4 2 32 F 1320.0 2570.0 89.3 2269.4 162.1 1.82
4 11 37 F 1210.0 2620.0 100.7 2129.4 152.1 1.51
4 10 64 F 1260.0 2580.0 94.3 2170.0 155.0 1.64
Mean: 1245.0 2535.0 92.1 2191.2 156.5 1.70
S.D.: 65.0 108.4 55 954 6.8 0.1
Overall Treatment Mean:  1,355.8 2792.9 102.6 2319.2 165.7 1.63
S.D.: 156.7 364.7 14.9 181.0 12.9 0.1

Note: When a bird dies, the corresponding data is no longer included in the body weight/total feed consumption.
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TABLE 3-C (Continued)
FEED CONVERSION - FINISHER (14 DAYS)
Average Average  Average Total Feed Average Feed Conversion

Treatment Weight (g) Weight (g) Daily Consumption Daily (Feed consumed/
Group  Replicate Pen Sex  (10/6/10) (10/20/10) Gain (g) (g/bird) Feed Intake 1 g weight gained)

5 1 1 M 1500.0 3033.0 109.5 2555.0 182.5 1.67
5 5 11 M 1460.0 3012.0 110.9 2569.0 183.5 1.65
5 3 26 M 1440.0 3128.0 120.6 2186.8 156.2 1.30
5 9 42 M 1489.0 3300.0 129.4 2480.8 177.2 1.37
5 8 50 M 1490.0 3233.0 1245 2434.6 173.9 1.40
5 12 60 M 1440.0 3044.0 114.6 2308.6 164.9 1.44
Mean:  1469.8 3125.0 118.2 2422.5 173.0 1.47

SD: 26.7 118.4 7.9 149.1 10.6 0.2

5 4 9 F 1230.0 2480.0 89.3 2259.6 161.4 181
5 7 19 F 1290.0 2540.0 89.3 2220.4 158.6 1.78
5 6 23 F 1290.0 2550.0 90.0 2280.6 162.9 181
5 2 33 F 1230.0 2460.0 87.9 2160.2 154.3 1.76
5 11 38 F 1260.0 2790.0 109.3 2249.8 160.7 1.47
5 10 53 F 1090.0 2610.0 108.6 2030.0 145.0 1.34
Mean:  1231.7 2571.7 95.7 2200.1 157.2 1.66

S.D.: 74.4 119.6 10.3 93.2 6.7 0.2

Overall Treatment Mean:  1,350.8 2848.3 107.0 2,311.3 165.1 1.56

S.D.: 168.4 391.3 15.9 157.2 11.2 0.1

Note: When a bird dies, the corresponding data is no longer included in the body weight/total feed consumption.
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TABLE 4

CARCASS MEASUREMENTS (grams)

Live
Weight

2325.2
2783.5
2455.7
2416.1
2597.8
2624.6

2533.8
166.2

2336.6
2356.0
2468.0
2377.2
2223.1
2249.4

2335.0
89.2
2434.4
140.5

2515.0
2514.7
2570.2
2539.2
2604.3
2710.4

2575.7
74.5

2422.4
2255.2
2374.7
2325.6
2377.6
2235.2

2331.8
74.0
2453.7
172.5

Hot
Weight

1803.0
2142.4
1917.2
1829.1
1975.3
2038.2

1950.9
128.6

1867.1
1869.0
1894.1
1896.5
1746.0
1763.1

1839.3
67.0
1895.1
78.9

2006.8
1941.3
1980.2
1983.6
2015.9
2073.1

2000.1
44.2

1923.8
1738.9
1863.4
1843.8
1844.4
1746.0

1826.7
71.5
1913.4
122.6

Chilled
Weight

1878.6
2212.6
1990.5
1904.3
2036.6
2108.2

2021.8
126.0

1925.0
1954.1
1959.6
1974.5
1817.8
1822.9

1909.0
70.5
1965.4
79.8

2069.3
2011.8
2033.4
2050.0
2071.7
2146.3

2063.8
46.3

2000.4
1804.1
1918.6
1905.3
1901.5
1816.7

1891.1
72.3
1977.4
122.1

Fat
Pad

26.3
44.7
30.9
34.1
36.2
26.6

33.1
6.9

33.9
50.4
52.0
47.0
514
38.9

45.6
7.5
39.4
8.8

30.1
40.5
38.7
32.1
31.2
39.9

354
4.8

43.5
48.4
49.6
48.2
43.4
39.6

45.4
3.9
40.4
7.1

Liver

47.5
55.4
58.7
47.9
58.8
52.2

53.4
5.0

45.9
47.0
51.8
51.4
44.3
41.5

47.0
4.0
50.2
4.5

43.6
57.5
48.6
56.3
49.4
49.8

50.9
5.2

48.7
41.4
51.7
49.1
47.3
41.3

46.6
4.3
48.7
3.0

Breast

591.0
703.5
565.9
592.4
598.5
632.0

613.9
48.8

582.8
597.8
624.1
642.5
562.7
545.7

592.6
36.6
603.2
15.0

617.7
626.1
626.1
652.1
651.1
687.1

643.4
25.7

624.8
563.1
601.5
600.4
647.1
604.2

606.8
28.0
625.1
25.8

Page 54 of 262
Wings Thighs  Legs
2035 2674 249.0
234.4 292.2  295.2
218.0 2734 2779
199.2 262.6 238.6
2316 276.0 2775
230.1 289.5 297.0
219.4  276.9 2725

15.2 11.8 24.0
206.4 270.1 276.9
193.0 259.8 2422
208.4 2751 250.0
200.6 2745 2454
1875 256.4 227.8
195.3 236.1 236.5
1985 262.0 246.5
8.1 14.8 16.8
209.0 2694 259.5
14.8 10.5 18.4
216.0 303.8 2819
2145 2737 2754
218.9 289.4  278.7
210.6 281.0 262.7
2215 2943 285.0
230.0 308.9 295.0
2186 2918 279.8
6.7 13.4 10.7
212.2 280.7 248.5
197.0 269.1 231.8
197.8 262.3 246.6
200.0 255.2 250.1
189.6 257.0 233.8
1949 2407 231.6
198.6 260.8 2404
7.6 13.5 8.9
208.6 276.3  260.1
14.1 21.9 27.9



GML Study No. 208-008-21 / DAS 101088

Treatment
Group

B I R w W wwww w W ww ww

E LR L

Replicate Pen

3
13
30
45
47
12 58

0 © w g k.

24
35
11 40
10 55

4
7 20
6
2

Sex

=T L

Mean:

b e e e e A |

Mean:
SD:

Overall Treatment Mean:

14
28
44
46

0 © w g k.

4 10
7 18
6 21
2 32
11 37
10 54

Overall Treatment Mean:

10
18
21
32
37
54

Mean:
S.D.:

S.D.:

TABLE 4 (Continued)

CARCASS MEASUREMENTS (grams)

Live
Weight

2496.4
2395.0
2677.2
2400.7
2806.0
2669.4

2574.1
168.3

2111.6
2148.2
2097.5
2242.4
2369.3
2276.0

2207.5
106.7
2390.8
259.2

24141
2865.5
2387.1
2796.4
2425.3
2813.8

2617.0
229.5

2286.9
2363.3
2283.1
2403.7
21743
2276.4

2297.9
79.4
2457.5
225.6

Hot
Weight

1935.6
1870.9
2075.0
1854.4
2190.9
2102.6

2004.9
137.5

1662.8
1680.9
1623.1
17745
1864.7
1793.5

1733.2
92.1
1869.1
192.1

1829.6
2208.8
1858.8
2180.7
1898.7
2194.4

2028.5
183.5

1815.3
1874.3
1838.4
1894.5
1710.1
1804.3

1822.8
65.0
1925.7
145.4

Chilled
Weight

1983.3
1922.0
2123.4
1907.9
2238.6
2167.2

2057.1
138.2

1715.2
1737.9
1684.2
1830.1
1922.7
1844.3

1789.1
91.3
1923.1
189.5

1887.5
2270.5
1926.5
2251.9
1961.4
2256.7

2092.4
184.8

1878.1
1948.1
1904.0
1957.2
1778.1
1864.0

1888.2
65.4
1990.3
144.4

Fat
Pad

30.2
27.9
39.5
37.4
45.0
39.8

36.6
6.4

40.1
54.5
31.7
33.9
43.1
43.5

41.1
8.1
38.9
3.2

31.0
42.4
213
435
30.2
40.4

34.8
8.7

45.1
42.5
37.4
39.1
43.5
42.3

41.6
2.8
38.2
4.8

Liver

47.4
51.3
53.8
54.8
57.3
51.6

52.7
34

40.2
39.9
42.6
43.4
46.7
43.8

42.8
25

47.7
7.0

50.6
59.9
50.2
61.8
52.1
58.9

55.6
5.2

44.4
52.4
40.8
46.5
42.8
47.8

45.8
4.1
50.7
6.9

Breast

620.9
593.6
683.1
577.9
703.6
669.5

641.4
51.3

554.8
543.9
543.2
617.2
656.0
597.4

585.4
46.0
613.4
39.6

585.0
698.1
590.0
691.1
594.9
726.5

647.6
64.3

630.8
620.1
613.7
619.7
580.5
584.9

608.3
20.6
627.9
27.8
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Wings Thighs Legs
203.3 278.0 2685
207.1 265.2 269.7
221.5 298.5 289.9
204.5 277.2 265.9
226.6 3134 311.8
223.9 312.6 299.0
2145 290.8 284.1

10.6 20.2 19.0
179.3 233.0 216.8
174.4 245.1 210.7
203.6 211.9 212.0
194.9 249.1 227.2
194.3 271.6 241.2
189.2 278.0 236.1
189.3 248.1 224.0
10.8 24.5 12.9
201.9 2695 2541
17.8 30.2 425
212.4 278.7 267.6
245.1 331.7 316.2
213.0 294.2 280.4
228.6 3189 301.0
211.5 275.3 284.0
2321 306.5 291.2
223.8 3009 290.1
13.7 224 17.0
195.5 269.9 247.9
199.6 272.0 243.2
195.5 278.4 236.1
204.8 278.1 257.3
188.5 263.8 229.2
196.4 267.9 238.3
196.7 271.7 242.0
5.4 5.8 9.8
210.2 286.3  266.0
19.1 20.7 34.0



GML Study No. 208-008-21 / DAS 101088

Treatment
Group

g o o g g g

g o g o g o

Replicate Pen

1
11
26
42
50
12 60

W © w Ok

23
33
11 38
10 53

4
7 19
6
2

Overall Treatment Mean:

Sex

=T L

Mean:

M T T T T m

Mean:
S.D.:

S.D.:

TABLE 4 (Continued)

CARCASS MEASUREMENTS (grams)

Live
Weight

2697.0
2528.7
2550.2
2968.3
2773.1
2669.2

2697.7
161.3

2403.9
2789.7
24252
2245.3
2373.7
2076.8

2385.8
236.8
2541.8
220.6

Hot
Weight

2095.8
1869.5
1991.6
2331.0
2170.4
2086.8

2090.9
156.8

1904.9
2280.4
1923.2
1798.6
1885.1
1658.5

1908.4
206.7

1999.6
129.0

Chilled
Weight

2162.8
1928.1
2055.3
2404.4
2232.3
2148.0

2155.1
161.1

1969.1
2344.0
2003.7
1854.7
1943.3
1716.9

1971.9
209.3
2063.5
129.5

Fat
Pad

42.1
45.4
31.2
49.5
46.2
37.3

41.9
6.7

445
47.5
43.0
32.8
46.0
27.6

40.2
8.1

41.1
1.2

Liver

53.2
46.9
56.4
58.7
53.0
46.4

52.4
5.0

53.7
58.0
49.4
51.3
43.9
34.9

48.5
8.2
50.5
2.8

Breast

647.6
644.9
687.4
720.5
702.2
671.4

679.0
30.1

689.5
733.8
655.6
623.2
651.0
556.5

651.6
60.1

665.3
19.4
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Wings Thighs  Legs
221.0 3095 2957
202.6 275.8 239.5
2146 2752 268.0
248.0 329.3 323.1
2385 319.4 300.7
226.6 320.6 291.2
2252 305.0 286.4

16.4 23.7 29.0
199.6 268.6 245.6
252.2 336.3 323.0
206.8 2715 259.2
189.9 250.7 237.3
196.3 2659 254.9
186.8 235.9 227.7
2052 2715 2579
24.1 34.5 33.9
2152 2882 2721
141 23.7 20.1
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TABLE 5
SUMMARY OF GROWTH PERFORMANCE OF FEMALE AND MALE BROILERS!
Soybean meal type Probability®
1 2 3 4 5
LG Pioneer  HiSoy

GMO Isoline C3540 93B82 38C60 Ccv lvs2 1vs3 1vs4 1lvsbs
Females
No. birds started 60 60 60 60 60
No. removed during
last 2 weeks due to
lameness 0 0 0 0 0
No. birds finished 60 58 57 60 60 4.70 0.54 0.22 1.00 1.00
Final weight, g 2605 2573 2529 2535 2571 3.77 0.94 0.48 0.54 0.93
Daily gain, g 61.1 60.3 59.3 59.4 60.3 3.83 0.94 0.47 0.54 0.94
Daily feed intake, g 94.9 95.5 94.7 92.1 92.6 3.24 0.99 0.99 0.33 0.50
Feed/gain 1.56 1.59 1.60 1.55 1.54 3.30 0.74 0.40 0.99 0.93
Males
No. birds started 60 60 60 60 60
No. removed during
last 2 weeks due to
lameness 4 6 4 2 5
No. birds finished 51 54 55 58 50 8.50 0.62 0.38 0.05 0.98
Final weight, g 2866 3024 2896 3050 3125 4.30 0.14 0.98 0.07 0.01
Daily gain, g 67.2 70.9 67.9 71.6 73.3 4.37 0.15 0.98 0.07 0.01
Daily feed intake, g 99.6 103.4 103.2 103.4 103.7 241 0.05 0.07 0.05 0.03
Feed/gain 1.49 1.46 1.52 1.45 1.42 3.85 0.82 0.66 0.57 0.11

! The 5 types of soybean meal were GMO, conventional isoline, and three commercial lines identified as LG C3540,

Pioneer 93B82, and HiSoy 38C60.

2 Four single degree of freedom treatment contrasts (based on Dunnett's test) were made between the GMO

soybean meal (Treatment 1) and each of the other four soybean meals (Treatments 2, 3, 4, and 5). Probabilities
of < 0.05 were considered statistically significant and are in bold.
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TABLE 6

OVERALL SUMMARY OF GROWTH PERFORMANCE"

Soybean meal type

1

GMO
No. birds started 120
No. birds finished 111
Avg. initial wt, g 42.2
Avg final wt, g 2735.7
Performance - Phase 1
Daily gain, g 235
Daily feed intake, g 29.4
Feed/gain 1.26

Performance - Phases 1 and 2

Daily gain, g 47.0
Daily feed intake, g 64.1
Feed/gain 1.37

2

Isoline

120
112

42.4

2798.7

23.3
28.8
1.23

46.5
64.6
1.39

Performance - Phases 1, 2, and 3

Daily gain, g 64.1
Daily feed intake, g 97.3
Feed/gain 1.52

65.6
99.4
1.52

3
LG

C3540

120
112

42.5

2712.6

21.8
28.3
1.30

45.0
63.6
1.42

63.6
98.9
1.56

4

Pioneer

93B82

120
118

42.1

2792.9

23.1
28.1
1.22

46.9
63.8
1.36

65.5
97.7
1.50

HiSoy
38C60

120
110

42.2
2848.5

23.5
28.5
1.21

46.7
64.7
1.39

66.8
98.1
1.48

Ccv

6.70

2.43
4.10

5.95
5.55
6.72

4.65
3.40
3.97

4.16
2.81
3.57
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Probability?
l1vs2 1vs3 1vs4 1lvsh
0.99 0.99 0.09 0.99
0.99 0.94 0.99 0.99
0.50 0.97 0.55 0.07
0.99 0.02 0.94 0.99
0.80 0.26 0.17 0.43
0.89 0.63 0.56 0.44
0.95 0.08 0.99 0.99
0.95 0.95 0.99 0.90
0.65 0.08 0.99 0.74
0.49 0.96 0.55 0.07
0.18 0.39 0.98 0.85
1.00 0.23 0.68 0.14

! The 5 types of soybean meal were GMO, conventional isoline, and three commercial lines identified as LG C3540,

Pioneer 93B82, and HiSoy 38C60.

2 Four single degree of freedom treatment contrasts (based on Dunnett's test) were made between the GMO

soybean meal (Treatment 1) and each of the other four soybean meals (Treatments 2, 3, 4, and 5). Probabilities
of < 0.05 were considered statistically significant and are in bold.
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TABLE 7

SUMMARY OF GROWTH PERFORMANCE BY SEX"?

Soybean meal type Probability2
1 2 3 4 5
LG Pioneer  HiSoy Sex
GMO Isoline C3540 93B82 38C60 Average Sex Trt x Sex
No. birds started
Females 60 60 60 60 60
Males 60 60 60 60 60
No. birds at end of test
Females 60 58 57 60 60 59.0
Males 51 54 55 58 50 53.6 0.01 0.03
Avg. initial wt, g
Females 39.5 39.1 40.0 39.3 395 39.5
Males 45.0 45.7 45.0 44.9 44.9 45.1 0.01 0.38
Avg final wt, g
Females 2605 2573 2529 2535 2572 2563
Males 2866 3024 2896 3050 3125 2993 0.01 0.03
Performance of Birds
Daily gain, g
Females 61.1 60.3 59.3 59.4 60.3 60.1
Males 67.2 70.9 67.9 71.6 73.3 70.2 0.01 0.03
Daily feed intake, g
Females 94.9 95.5 94.7 92.1 92.6 93.9
Males 99.6 103.4 103.2 103.4 103.7 102.7 0.01 0.04
Feed/gain
Females 1.56 1.59 1.60 1.55 1.54 1.57
Males 1.49 1.46 1.52 1.45 1.42 1.47 0.02 0.62

! The 5 types of soybean meal were GMO, conventional isoline, and three commercial lines identified as
LC C3540, Pioneer 93B82, and HiSoy 38C60.

% The sex and treatment x sex effects were considered statistically significant if the probability was < 0.05.
Probability levels < 0.05 are in bold.
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No. birds

Carcass Data
Live weight, g
Hot dress weight, g

Cold dress weight, g
Hot dress %
Cold dress %

Weight of cuts
Breast, g
Thighs, g
Legs, g

Wings, g

Fat pad, g
Liver, g

TABLE 8

OVERALL SUMMARY OF CARCASS DATA'

Soybean meal type

1 2 3 4 5
LG Pioneer  HiSoy
GMO Isoline C3540 93B82 38C60 Ccv

48 48 48 48 48

2434 2454 2391 2458 2542 6.18
1895 1913 1869 1926 2000 6.71

1965 1977 1923 1990 2064 6.53

77.4 78.0 78.2 78.4 78.7 1.34
80.8 80.6 80.4 81.1 81.2 1.37
603 625 613 628 665 6.97
269 276 269 286 288 7.38
260 260 254 266 272 7.85
209 209 202 210 215 6.27
39.4 40.4 38.9 38.2 41.1 15.80
50.2 48.7 47.7 50.7 50.5 9.51

Cuts, % of chilled carcass weight

Breast, %
Thighs, %
Legs, %
Wings, %
Fat pad, %
Liver, %

30.69 31.63 31.93 31.58 32.34 3.33
13.71 13.97 13.99 14.40 13.95 3.71
13.19 13.14 13.17 13.36 13.16 3.59
10.63 10.55 10.50 10.57 10.43 3.53
2.01 2.06 2.04 1.93 1.99 14.25
2.55 2.46 2.48 2.54 2.44 7.26
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Probability2
lvs2 1vs3 1vs4 1lvsh
0.99 0.89 0.99 0.26
0.99 0.97 0.94 0.16
0.99 0.84 0.97 0.21
0.99 0.89 0.56 0.19
0.99 0.89 0.93 0.74
0.56 0.94 0.45 0.01
0.82 1.00 0.16 0.10
1.00 0.92 0.85 0.38
1.00 0.49 0.99 0.60
0.98 0.99 0.96 0.90
0.86 0.52 0.99 0.99
0.11 0.03 0.14 0.01
0.58 0.50 0.01 0.64
0.99 0.99 0.79 0.99
0.96 0.88 0.99 0.50
0.98 0.99 0.88 0.99
0.59 0.73 0.99 0.42

! The 5 types of soybean meal were GMO, conventional isoline, and three commercial lines identified as LG C3540,

Pioneer 93B82, and HiSoy 38C60.

2 Four single degree of freedom treatment contrasts (based on Dunnett's test) were made between the GMO soybean

meal (Treatment 1) and each of the other four soybean meals (Treatments 2, 3, 4, and 5). Probabilities of < 0.05 were
considered statistically significant and are in bold.
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TABLE 9

SUMMARY OF CARCASS DATA BY SEx'?

Soybean meal type Probability
1 2 3 4 5
LG Pioneer  HiSoy Sex
GMO Isoline C3540 93B82 38C60 Average Sex Trt x Sex
No. birds
Females 24 24 24 24 24
Males 24 24 24 24 24
Live weight of birds for carcass, g
Females 2335 2332 2208 2298 2386 2312
Males 2534 2576 2574 2617 2698 2600 0.01 0.68
Hot dress weight, g
Females 1839 1827 1733 1823 1908 1826
Males 1951 2000 2005 2029 2091 2015 0.01 0.66
Cold dress weight, g
Females 1909 1891 1789 1888 1972 1890
Males 2022 2064 2057 2092 2155 2078 0.01 0.69
Hot dress %
Females 78.8 78.3 78.5 79.3 79.9 79.0
Males 77.0 7.7 77.9 77.5 77.5 77.5 0.01 0.14
Cold dress %
Females 81.8 81.1 81.0 82.2 82.6 81.7
Males 79.8 80.1 79.9 80.0 79.8 79.9 0.01 0.24

! The 5 types of soybean meal were GMO, conventional isoline, and three commercial lines identified as LG C3540,
Pioneer 93B82, and HiSoy 38C60.

2 The sex and treatment x sex effects were considered statistically significant if the probability was < 0.05.
Probability levels < 0.05 are in bold.
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No. birds
Females
Males

Weight of cuts
Breast, g
Females
Males
Thighs, g
Females
Males
Legs, g
Females
Males
Wings, g
Females
Males
Fat pad, g
Females
Males
Liver, g
Females
Males

SUMMARY OF CARCASS DATA BY SEX'?

TABLE 9 (Continued)

Soybean meal type

GMO

24
24

593
614

262
277

247
273

199
219

45.6
33.1

47.0
53.4

Cuts, % of chilled carcass weight

Breast, %
Females
Males

Thighs, %
Females
Males

Legs, %
Females
Males

wings, %
Females
Males

Fat pad, %
Females
Males

Liver, %
Females
Males

31.02
30.36

13.71
13.69

12.91
13.47

10.40
10.85

2.39
1.63

2.46
2.64

2

Isoline

24
24

607
643

261
292

240
280

199
219

45.5
354

46.6
50.9

32.10
31.17

13.80
14.14

12.72
13.56

10.51
10.59

241
1.72

2.46
2.46

3
LG
C3540

24
24

585
641

248
291

224
284

189
214

411
36.6

42.8
52.7

32.69
31.16

13.85
14.14

12.52
13.81

10.60
10.44

2.30
1.77

2.39
2.56

4
Pioneer
93B82

24
24

608
648

272
301

242
290

197
224

41.7
34.8

45.8
55.6

32.22
30.93

14.40
14.40

12.82
13.90

10.42
10.72

2.21
1.65

2.42
2.66

5
HiSoy
38C60

24
24

652
679

271
305

258
286

205
225

40.2
42.0

48.5
52.4

33.09
31.59

13.75
14.16

13.06
13.27

10.41
10.45

2.03
1.95

2.46
2.43

Sex
Average

609
645

263
293

242
283

198
220

42.8
36.4

46.1
53.0

32.22
31.04

13.90
14.10

12.80
13.60

10.47
10.61

2.27
1.75

2.44
2.55
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Probability

Sex Trt x Sex

0.03 0.89
0.01 0.58
0.01 0.25
0.01 0.94
0.02 0.08
0.02 0.35
0.01 0.82
0.11 0.79
0.01 0.06
0.20 0.32
0.01 0.06
0.14 0.33

! The 5 types of soybean meal were GMO, conventional isoline, and three commercial lines identified as
LG C3540, Pioneer 93B82, and HiSoy 38C60.
% The sex and treatment x sex effects were considered statistically significant if the probability was < 0.05.

Probability levels < 0.05 are in bold.
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APPENDIX I

Protocol, Amendments, and Deviation
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GML Study # 208-008-21 DAS Protocol # 101088

Stady Tide:

Objective:

Source Soybean:

Test System:

Sponsar:

Sponsor
Representative:

Testing Facilities:

STUDY PROTOCOL

DAS-68416-4 (AAD-12) Soybean Feeding Study in the Broiler
Chicken

To evaluate the nutritional and metaholic value of genetically modified
soybean meal fed to the broiler chicken over an approximately 42-day
pertod.

1} Genetically modified soybean

2) Genetically similar (non-transgenic) soybean
3) Commercial soybean 1

4) Commercial sovbean 2

5) Commercial soybean 3

Broiler Chicken
Dow AproSciences

9330 Zionsville Road
Indianapolis, IN 46268

Daland R. Juberg

In-Life . Dnet Preparation

Genesis Midwest Laboratories GLP Technologies

N 6230 Coumty Road G 22723 State Highway 6 South
Neillgville, WI 544356 Navasata, TX 77868
Telephone: 715 743-4557 Telephone: 936 825-2184
FAX: T15743-4109 FAX: 936 825-7929
Analytical

Regulatory Laboratories — Indianapoiis Lab

Dow AgroSciences LLC

9330 Zionsville Road, Building 306
Indianapolis, IN 46268-1054
Telephone: 317 337-3000

TAX; 317 337-3255

Caovangce Laboratories
3301 Kinsman Baulevard
Madison, W1 33704
Telephone: 608 241-7213
FAX: 608 241-7227
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GML Study # 208-008-21 DAS Protocol # 101088

Study Dates
Praposed Experimental Start Date: 2% Quarter, 2010
Proposed Experimental Termination Date: 3" Quarter, 2010

Quality Assorance

This study will be conducted and reported in accordance with EPA FIFRA Good Laboratory
Practice Standards (40 CFR 160). A statement of inspections and a statement of compliance
will be included with the final report. In addition to the Genesis Midwest AU, sach testing
facility will bo responsible for inspecting their portion of the study. The results of all QA
inspections will be reported to the Study Director and sStudy Director's Management,
Revigions to the protocol and the reasons for the changes are to be documented as protocol
amendments, signed by the Study Director and Spemsor’s Representative, and maintained with
the protocol. All deviations from this protowl shall be documented and reparted to the Study
D].rector

Protocol Apprevals

Study Direotor: %[.SL( W lﬂlig&) Date 5/15!3‘”0

Dale W, Fletcher
‘Genesis Midwest Laboratories
715 743-45357

Sponsor
Representative: AQ/N% / p
P DaLe/V///j"‘;/" Fofe

Daland R. Juberg /
Dow Ag‘mSclﬂnccb
317 337-3787
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GML Study # 208-008-21 DAS Protocol # 101088
1.1 OBJECTIVE

The growing broiler is a very scnsilive test species as a 15-[old increase in body weight ocours during
the first 21 days. Thercfore, the brofler is un appropriate species to delect differences in nutritional

value of feedstuffs as welt as for evalvation of general health.

The objective of this study i 1o evaluate the nufrifional and metabolic value of feed containing a
genetically-modified (GM) soybean meal, a non-AAD-12 near isogenic sovbean meal, or standard
commercially available soybean meal. Effects on mortality and weight gain, feed conversion
efficiencies and market dressed carcass, muscle (breast, thigh, leg and wizng), liver and abdominal fat
pad weights will be cvalnated in a commercial broiler chicken (Gallus goifus dumesticus) over a

B-weck period.

1.2 SUMMARY

Five weatment groups of 120 birds each, housed in 12 replicales (6 male and 6 ferpale peng) of 10
birds/pen, will ecelve cxperimental feed formulated with sovbuan meal from either genetically
mwoditied soybean line, a non-medified near sogenic line, or standard commercial lines. The birds will
be fad the diets from hatching until 42 days of age. During the test, all chickens will be monitored for
general health and mortality. In addition, the test treatment group will be compared 10 the centrol
groups by examuining differences in body weight, feed consumption and feed conversion. At the
termination of the test, all birds will be euthanized. Two hundred forty {240} of the six hundrad (60Q)
birds on study (4 birdsipen) will be arbitrarily selected to be necropsied, and dressed carcass,
abdominal fat pad, liver and muscle (breast, thigh, leg, and wing) weights determined. Carcass yield

will be recorded.

1.3 MATERIALS AND METHODS

The methods, species used. and route of adininistration described in this protocol are based upon

common regional practice.

1.3.1 Experimental Tresign

In this experiment, the commercial brofler chicken (Gallus galius domesticus) will be emplowved [fom
hatching until 42 days of age. The methods, levels of incotporation of tho test item at each growth
nhase, and route of administration will be based upon comunon regional practice. To control bius,

nrds will be arbitrarily placed in pens, which will be randomly assigned Lo treatment ETaups prior Lo

Fage 4 of 18
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GML Study # 208-008-21 DAS Protocaol # 101088

the initiation of the test. No other potential sources of bias arc cxpected 10 affect the results of the

study.

This route of administration was selected hecause it represents the relevant roule of exposure to Lhe

test species.

There will be four control groups {one near isogenic and three commercial linesy and one test group
{genetically modified). Each group will consist of 60 chickens per sex (120 per treatoent group),
housed in 12 replicate pens (6 male pens and 6 [emale pens} of 10 birds/pen at the beginning of the
experiment. The non-GM gronps will receive feed formulated with either a non-AAD-1 eontrol line or
one of thres commercial lines. One treatment group will rcceive feed formulated with AAD-1 GM
soybean {T)AS-G8416-4).

Table 1: Experimenta) design

Treatments 1 2 3 4 5
Genetically
G sovhean : Cummereial Cromnmercial Commercial
similar sovbean
Fred Formulated with Crop (AAD-[2, sovbean [ soybean 2 soybean 3
(mon-AA-12
NAS-68416-4) (143 C35407 {Pionser 930882 | (HiSoy IZCE0)
control)
TSN Numbers for sovhean
03200001 }32545-0001 032847-0001 032948000 032949-0001
SOUTCE
Contral Cornitro] Cantral
Test Substancs | Centrol Substance
' Suhstance Substance Snhstance
Approximate | Starrer (%) 33 33 13 33 a3
incormporation | Grawsr (34) 33 33 33 32 33
| amounestas fed) | Finishor (%) 31 33 53 33 33
MNumber of animals 120 1240 120 120 120

1.3.2 Housing and Envirenmental Conditions

Groups of 10 tost hirds each (identical sex) will be housed indoors in specially designed pens. Each

pen will be sized in line with the comnercial operation or approximately 1 square faot/bird.

The study room will be cleaned as needed,
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Throughout the test, the photoperiod will be comparable to fhe lighting used in broiler chicken

aperations in the tegion.

The average temperature in the pens will be maintained at approximately 0°F (+ / - 495} at the
beginning of the test (D1), This will be gradually decreased to approximadely 68°F at the end of the
test (D42} with outdoor ambient wenperatures permilting. Temperature and relative humidity will be

recorded daily during the study.

1.3.3 Identification of Animal Feeds

Diets will be [oroulated by Dr. Gury Cromwell, University of Kentucky, to meel all nutrient
requircments as described by the National Research Council (NRC, 1994) during the three phases of
the study. The same amount of soybeun meal (approximately 33%) will be used in cach diet during
cach phage. The four control diels will be mixed first before the diet containing the modified soybean
meal. The soybean meal will be processed in the following order: isogenic line (TSND32945),
commercial soybean meal lots (TSN032047, TSNO3294% and TSN032349 in any order), and, lastly,
GM line cvent DAS-68416-4 {TSN032920). Finished diets will be provided to Covance Laboratories

labeled by treatment # and phase (starter, grower, finisher).

134 Processing and Analysis of Animal Feeds
GLP Technologies, will adhere to the foliowing, under GLP canditions:
*  All grams will be reduced in size, so o majority of the ground meal will be in particle range of
E00-830 nticron,
» For processing the soybean meal, the most current SOPs will be utilized,
* Any whole soybeans will be devitalized hy grinding. Devitalizad soybeans and floor waste
will be discarded as waste at a local public landfill,
= For formulation of the feed, the mast currert SQP, “G.25, Production of Animal Feed” will be
utilized and diet farmulation recipes per Dr. Gary Cromwell, University of Kentucky, will be
followed,
* A complisnce report, which will include soybean processing and leed preparation, will be
prepared,
* The QA unit will perform a sullivient in-life inspection to ensure integrity of the foud
formulation portion of the shudy, and
* Completed dicts will be stored in refrigeration umtil shipment to GML (Geuesis Midwest

Labaratories).
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The certficates ol analysis for each of the meals employed in the formnlared diets will be attached to

the study reporl. GLF Technologies will zend individual samples of each of the meals {twa

representalive 500-g samples) o Covance Laboratories for compositional analyses. The meals, both

soybean and com, will be shipped on dry ice and remain under freezing conditions at Covance, ot a

subcontracted luboratory, until time of anatyses.

The analysis on the 5 individual soybean meals will inglude:

Q

]

0000

Mycotoxin Screen (This will he pulsourced by Covance to a non-GLP laboratory. )
= Aflaioxins 31, B2, G1, and G2
= Zgarlenone
*  Deoxyrivalenol
= 3-acetyl- deoxymivalenol
= 15-acetyl-deoxynivalennl
= Fumwcmisins Bl, B2, and B3
=  T-2toxin
Fiber
»  Crude, ADF, and NDF
Minerals
* Calctum, Phosphorus, Potagsium, Sodivm, Zine, Copper, Iron, Magnesium,
Manganese, and Selenium
Amine Acids
* Asp, Thr, Ser, Glu, Pro, Gly, Ala, Cys, Val, Met, lc, Lo, Tyr, Fhe, Lys,
His, Arg, Trp
Vitamins
=  Choline
Praximates
= Carbohydrate, Ash, Fat, Moisture, Protein
Trypsin Inhibitor Activity
Thytic Acid
Lectin Activity
Urease Activity
Isoflavones
*  Frec and conjugated Daidzein, Genistein, and Glyeilcin
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The following analysis will also he performed on the common corn meal used in the diets:

@ Mycotoxin Screen (This will be outsourced by Covance to a non-GLP laboratory. )

[s]

00000

*  Aflatoxing B1, B2, GI, and G2
= Zearlenons

=  Deoxynivalenol

*  3-acetyl- deoxynivalcnol
15-acetyl-deoxynivalenal,

=  Fumonisins B, B2, and B3

= 1.2 toxin

= . Monidiformin

*  Cyclopiazonic Acid

®  Qosporein

* Ergosine, Erpotamine, Ergocornine, Ergocryptinc, and Brgocristine
Fiber

*  Crude, ADF, and NDF

Minerals

* Caleium, Phosphorus, Potassium, Sodium, Zine, Copper, Iron, Magnesium,
Manganese, and Selanium
Amino Acids
" Asp, Thr, Ser, Gly, Pro, Gly, Ala, Cys, Vul, Met, Ile, Len, I'yr, Ph, Lvs, His,
Arg, Trp
Fauty Acids
* 80 Caprylic, 10:0 Capric, 12:0 Lauric, 14:0 Myristic, 14:1 Myristoleic, 15:0
Pentadecanoic, 15:1 Pentadecenocic, 16:0 Palmitic, 16:1 Palmitoleic, 17:0
Heptadecanoic, 17:1 Heptadecenoic, 18:0 Stearic, 18:1 Oleic, 18:2 Linoleic,
18:3 Gamma Linolenic, 18:3 Linolenic, 20:0 Arachidic, 20: | Ficosenoic,
20:2, Ficosadienoic, 20:4 Arachidonic, 2(:3 Eicusatrieneic, 22:0 Behenic
Vitamins
* Cholinc
Proximates
= {arbohydrate, Ash, Fat, Meisture, Protein
Ttypsin Inhibitor Activity
Phytic Acid
Raffinose
Furfurzal
Ferulic Acid
P-coumarnc Acid

Covance Laboratories will send the above compositional analysis results to the sponsor, GLP

Technelogies, and Genesis Midwest, LLC. Additionally, GLP Technologies will determine urease

activity on the soybean meals.

A representative 30-g sample of soybean mea) {one from cach soybean meal treatraent) will be

collected by GLP Technologies prior to formulating feeds. A minirmum of five (5} sub-samples will

be collected from euch meal sample with a grain probe. The probe will collect meal from all depths

of the container housing the meal. The sub-samples will be composited and mixed. The 30-g sample
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will be taken from this sample and sent to the sponsor far analysis of transgenic prateins, The samples
will be received by TIAS sample management group and stored at -80°C uniil anafyzed. The test and
a canirol substance will be analyzed according to DAS AAD-12 ELISA method GRM 08.04 and PAT
ELISA method O8.03; treatments 3, 4, und 5 will not be analyzed. Details for anal ytical methads 08.04
and 08,03 will be added by protocol amendmeant,

The Principal Investigator (PI) for the DAS analytical portion is Christina M. Dunville. The PT will
create an analytical report from the ELISA analytical data. The raw dala from this analysis wif] be

sent to Genesis Midwest for inclusion in the Study File.

Two reprosentative 500-g samples (composite of approximately equal sized aliquots from the top,
middle and bottom) from one arbitrarily selected bag of each hatch of formulaied feed par treatment
per phase (15 samples) will be collected at time of mixing at GLP Technologies. Samples will be
stored frozen at GLP Technologies, shipped on dry ice, and storad under freezing conditions at
Covance Laboratorics, or a subcontracted laboratory, until initiation of the following compasitional

analyses:

o Mycotoxin Sereen {This will be outsourced by Covance to 2 non-GLP laburatory.)
= Aflatoxing B1, B2, G1, and G2
* Zearlenonec
= Qaosporein .
= Ergosinc, Ergotamine, Ergocomine, Brgocryptine, and Ergocristing
» Deoxynivalenol '
*  3-acetyl- deoxynivalenol
15-acetyl-deoxynivalenol
= Cyclopiazonic Agid
*  Fumonisins Bl, B2, and B3

»  T-2toxin
" Moniliformin
o Metals
= Arsenic, Mercury, Lead, and Cadmium
o Fiber

= Crude, ADF, and NDF
o Minerals
- = Caleium, Jodine, Phosphorus, Potassium, Sodinm, Zine, Copper, Iron,
Magnesium, Manganese, Fluoride, Cobalt, Chremium, Sulfur, Selenium, and
Chioride
¢ Aming Acids
® Asp, Thr, Ser, Glu, Pro, Gly, Ala, Cys, Val, Met, lig, Leu, Tvyr, Phe, Lys,
His, Arg, Trp
o Viraming
« B, 136, B12, A, D3, Folie Acid, Niacin, Pantothenic Acid, E (all
tocopherols), Beta Carntene, Biotin, and Cheline
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o Proximates
»  (Carbohvdrate, Ash, Fat, Maisture, Protein
o Calories keal/ 100 g
o Pesticide Screen
¢ Chlorinated Hydrocarbons: Aldrin, BHIC (Alpha, Beta, and Delta),
Chlordane, DDT Related substances, Disldmin, Endrin, HCB,
Heprachlor, Heptachlor Fpoxide, Lindane, Methoxychlor, Mirex, and
PCB
= Organophogphates: Diazinon, Disulfatan, Ethion, Malathion, Methyl
Parathion, Parathion (Ethyl), Thimet, Thiodan (total of endosulfan ]
and endosutfan sulfate), and Trithion

Covance l.ahoratories will send the above compositional analysis results to the sponsor, GLP

Technologies, and Genesis Midwest, LLC,

Also, a representative S00-g sample {composite of approximatcly oqual sized aliquots from the top,
middle and bottom) from ane arbitrarily selected bag of each baich of formulated feed per Ireatment
per phase (15 samples) will be collected at the time of mixing at GLP Technologies. Sampies will be
stored refrigerated once prepared, shipped on ice and placed in a -80°C freezer ance recsived by the

sponsor for internal analysis; the analysis of protein expression may oceur.

One representative 500-g sample (composite of approximately equal sized aliquats from the top,
middle and bottom) from one arhitrarily selected bag of each of the fifieen animal feeds at the
terminattan of the starter, grower, or finisher phase will be collected by GML. These samples will be
held frozen until smdy termination at which time they will be shipped frozen to the sponsor. I
transgenic proteins are detectable in the diet samples (us described above), samples will be used for

expression measurements to test for stability.

1.3.5 Incineration of Animal Feeds

At the end of the inlife phase of the sludy, the remaining snimal feeds except for ane
bag/phase/treatment group will be incinerated and documentation of ineineration will be included in

the study file unless instructed otherwise by the sponsor.

1.3.6 Precautions Related to the Handling of Animal Feeds

No specific precautions have to be taken beyond the individual protection equipment and processes

already operational on the site.
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1.3.7 Animal Feed Type

For each of the animal feeds:

- Mash will be given to the animals during the starter, grower and finisher phases {(approximately D1
to 1342).

1.3.8 Sampling of the Animal Fecds

{n approximately days 0, 14, and 28 (initiation of each phase: starter, grower and fimisher), a 300-g
sample (composite of 10p, middle and bortom) will be collected from one arbitrarily selected bag of
each of the animal feeds before presenting to the birds. These samples will be shipped to Covance
Laboratories for the following analysis; '

- Weende analysis (dry matter, crude prolein, crude fat, crude fiber, ash)

-Ca

-P

- Gross energy

1.3.%  Decstruction of Stored Animal Feed Samples
Once the biological phase report is approved hy the sponsor, all the stored animal feed samples and
the one bag/phasc/trcatment group retained ai the terouination of the in-lifke phase wili be destroyed by

wncineration or will be refurned to the sponsoer if requested.

1.3.10 Duration

The study duration will he 42 days. This study will be divided inta 3 phases:
- Starting phase — Day 1-ta Day 14

- Growing phase — Day 15 to Day 28

- Finishing phase — Day 29 to Day 42

1.3.11 Reception, Trial and Tdentification of Chickens

All birds will be from the suroe hatch {700-800 chicken, 1/2 malas, 142 females) and will be deliverad
to the test facility. The name and address of the chicken breeder/hatchery providing the birds will be
documented. Any vaccinations will be documented. Any hirds exhibiting signs of debilitating
physical injury or abnormal hehavior will be rejected for use. The visnally lightest and heaviest
chickens will not be utilized, l2aving 600 (300 males énd 300 females) 1-day-old birds for the test.

‘The pens will be identified on D1 with a card bearing the GML study number, sponsor number,
freatment group, sex of birds and date received. The chickens will be arbitrarily assigned to a pen and

a random treatment group (10 birds/pen). There will be 6 pens per sex in a treatment group and cages
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will be arranged in a randomized complete block design. The pens will be identificd by a label that
will specify at a minimum the study number, the number chatacterizing the treatment (1, 2, 3, 4 or 5)

and the initials corresponding to the sex of the animals.

1.3.12 Teeding Design

Diets will be stored in a cool room until presented to the birds. As of the day of arrival, the chickens
will receive their respective diet. Fead and water will be provided ad libinm for the first § days of the
study. Therealier, feed consumption will be controlled through the use of a £2-hour light/12-hour dark
phoetoperiad. Fresh feed will be provided as needed with measurement of feed consumption/pen

calculated at the end of each phase.

The birds will receive antibiotic 'mediuatic-n mixed in the diets during the study for prevention of

disease. Type of antibiotic(s} administered will be documented.

1.3.13 Observations
All chickens will be observed at least daily for mortality, general condition, unexpected effects and

abnormal behavior. All observations will be recorded.

1.3.14 Animal Bedy Weight & Growth Performance

The pen will be ihe experimental unit, Pen weights will be recorded on Days 1, 14, 28 and 42,
Aggregale body weights will be measured at approximately the same time of the day. The aggregate
body weights, pen number, and general appearance of any bird found dead during the study will he

recorded.

1.3.15 Feed Consumption

Feed consumption of the birds will be measured and reported by pen on the days that the birds are
weighed. Birds will receive fresh feed at least weekly. Veed consumption will be measured by
weighing the feed placed in the feeder at each diet change, recording any additional feed added, and

weighing the feed remaining at each diet change.
The accuracy of feed consumption values may be affected by unavoidable wastage of feed by birds.

No atternpt will be mwade to quantify the amount of wasted feed as il is normally scattered and mixed

with water and excreta.
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1.3.16 Sacrifice and Measurements
All birds will be euthanized by an AVMA-approved mcthod. Four birds per pen will be selected for
carcass measurements, The viscera of thesc birds will be examined macroscopically and any

abnormalities will be recorded.

The market dressed carcass, muscle (breast, thigh, leg, wing), liver and abdominal fat pad weight will

be recorded. Carcass yield will be recorded.

1.3.17 Necropsy
All birds that die during the study will be weighed and subjected to a gross necropsy. All macroscopic
findings will be recorded. The cause of death will be identified il possible, Birds thal survive until the

termination of the study will be ewthanized by an AVMA-approved methed,

1.3.18 Incineration of Remaining Test Birds and Carcasses

At the termination of the study, all carcasses will be disposed ol by invineration. Docurmentation of

incineralion of all birds will be maintained in the study records and appended ta the final report.

1.3.19 Priﬁcipal variables
Weight gain = Final weight/pen — Initial weight/pen for survivors
Feed consumption = Weight of mven leed — Weight of remaining fead

Feed conversion ratio = Feed consumption / weight gain.

1,3.20 Statistical Analyscs
The experimental unit will be the pen for the body weight, feed consurnption and feed conversion as

well as for all tssue and carcass measurements.

Upon completion of the test, an analysis of the variance (ANCOVA or ANOVA methods), will be
performed to determine statistically significant differcaces between the proups. Statistical analysis
will take place for body weight, feed consumption and feed conversion as well as for carcass, liver,

abdominai fat pad, breast, thigh, wing and leg muscle waights.

The data will be analvzed as a randomized complete block design taking into account treatment and
block. A block will consist of sex and replication within sex. Ttcatment effects will be separated by
Dunnett’s test and will be used to compare the genetically modified corn grain group te each of the

other groups. Block x treatment will be the error term.
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1.4 CHANGING OF PROTOCOL

Planned changes to the protocol will be in the form of written amendments signed by the Study

Director and the Sponsor's Represcntative. Amendmeats will be considercd as part of the protocol and

will be attached to the final prolocol. Any other changes will be in the form of written deviations

signed by the Study Director and filed with the raw data. All changes to the protocol will he indicated

in the final report,

1.5 RECORDS TO BE MAINTAINED

Recards to be maintained for data generated at the taborarory will include:

1.
2

-
.

CA S

=1

o

9.

10.
11
12.
13
14,
5.
4,
17.

Copy of the signed protoco! and all signed amendments.

Identification and characterization of the test items, provided by the Sponsor.
Experimental start dale, critical phases, and termination of the test.

Animal history.

Hushandry and environmental eonditions.

Dietary caiculations and test vehicles preparation.

Body weight measurements.

Feed consumption measurements.

Daily observations.

Necropsy findings,

Carcass, abdominal fat pad and muscle (breast, wing, leg, thigh} weight (bone-in).
Stalistical calculations.

Copv of the final report,

Incineration certificates

ldentification and characlerization of the test vehicles

All external reports as appropriate

Cleaning certificate.

Study data will be shipped to the Spansor after the fnalization of the study report. GML will not

archive the study data. A copy of the final report will be retained and archived at GML.
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1.6 FINAL REPORT

The facihity will prepare a final report of the results of the study. The report witl include, but not be

limited to the following:

L Name and address of the facility performing the study, the sponsor, the feed supplier
(if external), the analvtical laboratories and animal supplier.

2. Lixperimental start, experimental termination and study completion dates.

3, Objectives and procedures stated in the approved protocol, including any changes in

the original protocel,

5. Statistical methods employed for analyzing the data, when applicable,

0. The test items and wehicles identified by name, eode number, and composition or
other appropriate characteristics, if provided by the Sponsor.

1. Certificate of analysis of (he test items that specify identity and purity of each item, if
provided by the Sponsor.
A description of the methods used.

9. A deseription of the test system used. Where applicable, the final report shall include
the number of animals used, sex, body weight range, source of supply, specics, age,

and procadure used tor identification.

10. A description of the dosage, route of adminisiration, and duration,

11. A description of all circumstances that may have affected the quality or integrity of
the data. _

2. The name of the Study Director, the names of other scientists or professionals, and

the names of all supervisory personncl, invelved in the study.

13. A description of the transformations, calculations, or operations perfermed on the
data, a sumimary and analysis of the data, and a statement of the conclusions drawn
from the analysis.

14. The signed and dated reports of cach of the individlual scientists or other professionals
involved in the study, if applicable,

15, The location where all specimens, taw data and the final report are to be stored.

16. If it is necessary to make corrections or additions to a final report after it has been
accepted, such changes shull be in the form of amendment by the Study Director. The
amendment should clearly identify the part of the final report that is heing added to or
corrected and the reasons for the correction or addition. Amendments shall be signed
and dated by the Study Director.

17. A statement of compliance signed by the siudy director addressing any exceptions to

(Good Laboratory Practice Standards.
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1.7 GOOD LABORATORY PRACTICES

This study wilt be conducted in accordance with Good Laboratory Practice Standards for EPA (40
CFR Part 160}, Each study conducted by the laboratory is routinely examined by the laboratory’s
Quality Assurance Unit for complisnce with Good Laboratory Practices, Standard Operating
Procedures and the specified protocol. A statement of compliance with Good Lahoratory Practices
will be prepared for all portions of the study conducted by the laboratory. The Sponsor will be
responsible for compliance with Good Laborathry Practices for procedures performed by other
laboratories (e.g., residue analyses or pathology). Raw data for all work performed will be returned to

the sponser. A copy of the final report will be filed by project namber in the GML Archives.

1.7.1 80Pps
GML has numerous Standard Operating Procedures intended ta detine the methods to he employed in
the conduct of all phases of this study so as to ensure compliance with Good Laboratory Practice

Standards. A list of the SOPs will be included in the raw data,
1.7.2  Archives

Raw data for all work performed will be retumed to the sponsor. A copy at the final report will be

[iled by project number in archives located an the GML premises.
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PROTOCOL AMENDMENT NUMBER _1_

STUDY NUMBER  GML Study 208-008-21
DAS Study 101088

STUDY TITLE 8&9 -68416-4 {AAD-12) Soybean Feeding Study in the Broiler
cken

SPONSOR Dow AgroSciences

AMENDMENT

1.3.4 Processing and Analysis of Animal Feeds (formulated feed analyses — page 9)

o Metals
*  Assenic, Mercury, Lead, Cadmium, and Molvbdenum

Reason for the amendment
To hist an analyte that will be included in the corupositional analvses.

EFFECT OF THE AMENDMENT
No adverse impact.

SPONSOR/SPONSOR REPRESENTATIVE INFORMED: Bv:DWF_ Date: 5/18/10
Method: Verbal/Written/Fax/E-Mail

APPROVAL OF AMENDMENT

whe ?ny@«::; 24 /Mg Halo

Study Director Trate
/Q // //fﬁ/ 200
Dagé/

SpcmsorrSpons or resen
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Protocol Amendment.l

1. STUDY NUMBER GML Study 208-008-21
DAS Study 101088

2.5TUDY TITLE  DAS-68416-4 (AAD-12) Sovbean Feeding Study in the Broiler Chicken
3. SPONSOR Dow AgroSciences
4. AMENDMENT
4.1 Reason for the amendment
This amendment supplies information on the method that will be used to generate the
analytical data for soluble, extractable AAD-12 and PAT proteins in soybean meal (grain)
and poultry feed, containing the soybean meal (grain).

1.3.4. Processing and Analysis of Animal Feeds

1.3.4. Processing and Analysis of Animal

AAD-12 and PAT Analysis:

Soybean meal (grain) and possibly poultry feed containing the meal (grain) will be analyzed
for expression levels of the soluble, extractable AAD-12 and PAT proteins using the Dow
AgroSciences analytical method GRM 08.04 and GRM 08.05, respectively. Any
modifications to these methods will be documented and placed in the study file.

2. Reference Standard

AAD-12 Protein: ,
Name: AAD-12 Protein Standard
TSN number: 030732-0002
Biot: BIOTO09-203009
Purity: 35.3%
PAT Protein:
Name: PAT Protein Standard
TSN number: 105742
Biot: BIOTO63302

Punty: 999
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Standard solutions will use the standard purity on the date of preparation for the length of
the solution use. If the analytical standards are re-assayed during the course of the study and
the assay changes, the standard solutions prepared after the new assay date will be corrected
for the new purity vaiue.

3. Proceduorss

4.

d.

Sample Identification

Each sample will be identified with a uriique sample identifier. This number will be
used to track the sample dunng analysis and reporting.

Analytical Set

An analytical sst will consist of calibration standards and study samples.

Limits of Detection an itatl OD and LO
AADI2 ng/mg | PAT ng/imp |
Matrix LOD | LOG | LOD | LOG
Grain 0.5 1.0 0.06 | 012
Duplicate Analyses

All sample extracts will be analyzed in daplicate and results averaged to obtain the final
result,

Statistical Methods

Statistical treatments such as descriptive statistics (mean, standard deviation, efc.) and
repression analysis of ELISA standard curves may be used to evaluate data in this study.
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f.  Protein Analysis Requirements:
AAD-12 and
TSN Sample PAT
Nurnber Description Protein
Assays
Required
$32020- GM Soybean (AAD-12, DAS68416-4) Yes
00601
032945- Non-AAD-12 Control Yes
0001
032947- Comimnercial soybean I {L.G C3540) No
ool
032948~ Commercial soybean 2 (Pioneer 93B82) No
0ao1
032949- Commercial soybean 3 (HiSoy 38C60) No
0001
1. Reporiing

An analytical summary will be issued summarizing analytical methodology and results
obtained from this analysis. This analytical summary will include, but siot be limited to, a
summary of sample preparation, tests performed (inciuding the method reference and a brief
description of the method), & quality agsurance statement and the results.

Sponsor
Representative:

M/WQ@/ s

Study Director:

Daland R. Juberg
Dow AgroScience; LLC

O g2, o

(p-3)- 10

Dale W. Fletcher
Genesis Midwest Laboratories
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6.

PROTOCOL AMENDMENT NUMBER _3
STUDY NUMBER  GML Study 208-008-21

DAS Study 101088

STUDY TITLE DAS-68415-4 (AAD-12) Soybean Feeding Study in the Broiler
cKen

SPONSOR Dow AgroSciences

AMENDMENT
1.3.1 Experimental Design

There will be four contrel groups (onc near isogenic and three commercial lines) and ane test group
(genetically modified). Each group will consist of 60 chickens per sex (120 per treatment group),
housed in 12 replicaté pens (6 male pens and 6 female pens) of L0 birds/pen at the beginning of the
experiment. The non-GM groups will receive feed formulated with either a non-AAID-12 control line
or one of three commercial lines, One treatment group will receive feed formulated with AAD-12
GM soybean (DAS-68416-4).

REASON FOR THE AMENDMENT

To correctly identify the trait AAD-12 in this study.
EFFECT OF THE AMENDMENT

This amendment has a positive impact on the study as it provides corrected information,

SPONSOR/SPONSOR REPRESENTATIVE INFORMED: By:DWF  Date: 10/15/10
Method: Verbal/Written/Fax/E-Mail

APPROVAL OF AMENDMENT

ool M/MQ/ 15 e 2o

“Daland R. Juberg
Dow AgroSciences,

Study Dircetor: Q«g(\,s‘ 1&E Daie: a2 90408’1 20‘0

&1 Flercher
R&\“ S Midwest Laboratories
] 3
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PROTOCOL AMENDMENT NUMBER _4 _

1. STUDY NUMBER  GML Study 208-008-21
DAS Study 101088

2, STUDY TITLE DAS-68416-4 (AAD-12) Soybean Feeding Study in the Broiler
Chicken
3. SPONSOR Dow AgroSciences

4. AMENDMENT

1.3.4 Processing and Analysis of Animal Feeds

o Pesticide Screen _
s Chlonnated Hydrocarbons: Aldrin, BHC {Alpha, Beta, and Delta),
Chlordane, DDT Related substunces, Dieldrin, Endrin, HCB, Heptachlor,
Heptachlor Epoxide, Lindane, Methoxychlor, Mirex, PCB, and Thicdan
(total of endosulfan 11 and endosulfan sulfate)
+  Orpanophosphates: Diazinon, Disulfotan, Ethion, Malathion, Methyl
Parathion, Parathion (Ethyl), Thimet, and Trithion

5. REASON FOR THE AMENDMENT

To cotrectly list Thiedan as a chlorinated hydrocarhon and not an organophosphate.
6. EFFECT OF THE AMENDMENT
This amendment has a positive impact on the study as it provides corrected information.

7. SPONSOR/SPONSOR REPRESENTATIVE INFORMED: By:DWF  Date: 11/11/10
Method: Verbal/ Written/Fax/E-Mail

8. AFPPROVAL OUENDMENT

aﬁ"?b‘)‘ l@ﬁ:j’ Date: H!!ﬁ'/go fO

Dale W. Fletcher

Genesis Midwest Lal jt;:'V
Sponsor 7
Rgpresentative: //L,é;/@% i/ Date: ~¢ MM;/ P

Daland R. Juber
Dow AgroSciendes, LL

Study Director:
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Genesis Midwest Form 8I-3.028  3/13:04

PROTOCOL DEVIATION NUMBER 1 _

1. STUDY NUMBER GML Study 208-008-21
DAS Study 101088

2.  STUDY TITLE DAS-68416-4 (AAD-12) Soybean Feeding Study in the Broiler

Chicken
3. SPONSOR Dow AgroSciences

4. DEVIATION
Description of Deviation:

In section 1.3.4 Processing and Analysis of Animal Feeds, the protocol alludes to the
analysis of soybean meal and poultry feed containing the rueal, but is written as meal (grain).
The soybean grain used for Treatments 1 and 2 were analyzed for the protein expression of
PAT under Protocol 101088. Protein expression of AAD-12 in soybean grain used for
Treatments 1 and 2 was analyzed under BIOT 10-241515 and BIOT10-242913, respectivel y.
In addition, the meal from TSN032920-0001 and TSN032945-0001 were analyzed for AAD-
12 aud PAT under Protocel 101088,

Deviated Protocol Section:

134, Processing and Analysis of Animal Feeds

AAD-12 and PAT Analvsis:

Soybean meal (grain) and possibly poultry feed containing the meal (grain) will be
analyzed for expression levels of the soluble, extractable AAD-12 and PAT proteins using
the Dow AgroSciences analytical method GRM 08.04 and GRM 08.05, respectively, Any
modificalions to these methods will be documented and placed in the study file.

5. REASON FOR THE DE¥IATION

Use of meal (grain) in the protocal was used for the analysis because the methods for AAD-
12 and PAT are validated for grain and meal is ground grain. For further clarification, the
scntence “Soybean meal {grain) and possibly poultry feed contamning the meal (grain) wilt be
analyzed for expression levels of the soluble, extractable AAD-12 and PAT proteins using
the Dow AgroSciences analytical method GRM 08.04 and GRM 08.05, respectively” should
be further clarified. The poultty feed containing meal from TSND32920-0001 and
‘TSN0O32945-0001 will not be analyzed if the meal does not express AAD-12 or PAT
proteins.
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GML Study 208-008-21
DAS Study 101088
Deviation #1

Page 2

6. EFFECT OF THE DEVIATION

This deviation will have a positive impact on the study because it adds clarity to what
mairix is being analvzed. Also, reporting of the protein expression in the grain confirms
that the @ad/2 and par genes were present and expressing prior to processing.

7. SPONSOR/SPONSOR REPRESENTATIVE INFORMED: Date: 5-November-2010
Method: Verbal/ Written/Fax/E-Mail

8. ACKNOWLEDGEMENT OF DEVIATION

S n
R.upwscnﬁgtr}izr ,{p ,.ﬂ M\/D']tc FWW Lol

Daland R. Juberg
Dow AgroSmences,

Study Dlrcctor@yg'l F g }’&%g Date: ”/l ¢ _/Q'?G lo

Drale W, F]etcher
Genesis Midwest Laboratories
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APPENDIX 11

Corn Grains Utilized
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Group / TSN Variety Lot Location Production Practices
Genetically
Modified Weed control applied to plants.
Soybean WOOEWOO00467, 469, Planted May 11, 2009 and harvested
032945-0001 DAS-68416-4 -471, -475, -477, -479. Fowler, IN October 20 and 21, 2009.
Genetically
Similar
Soybean Weed control applied to plants.
Control Planted May 11, 2009 and harvested
032920-0001 Maverick YWO09EW000011-17 Fowler, IN October 20 and 21, 2009.

Weed control applied to plants.

Commercial Overhead sprinkler was used for irrigation purposes.
Soybean 1 Planted May 21, 2009 and harvested
032947-0001 LG C3540 Lot# 2208049 Brunswick, NE November 6, 2009.
Commercial Weed control applied to plants.
Soybean 2 Planted May 22, 2009 and harvested

P3W0011009-00-0649

032948-0001 Pioneer 93B82 (961649) Deerfield, Ml October 26, 2009.

Weed and insect control applied to plants.
Commercial Overhead sprinkler was used for irrigation purposes.
Soybean 3 Planted May 19, 2009 and harvested
032949-0001 HiSoy 38C60 Lot# SZU90151 York, NE October 19, 2009.
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APPENDIX 111

Feed Formulation and Composition of Diets
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Title: DAS-68416-4 (AAD-12) Soybean Feeding Study in the Broiler
Chicken
Sponsor: Dow AgroSciences, LLC, Indianapolis, IN

Processing Principal Investigator: Dick L. Dusek

Processing Facility: GLP Technologies, 22723 State Highway 6 South, Navasota, TX 77868
Study Number: 208-008-21

Sample Description: Soybeans supplied by Dow AgroSciences LLC

Sample Receipt Date: Soybeans for treatment 5 — October 29, 2009

Soybeans for treatment 4 — November 3, 2009

Soybeans for treatment 3 — November 24, 2009

Soybeans for treatments 1 and 2 — January 13 & 14, 2010
Processing Start Date: May 18, 2010

Processing Termination Date: August 12, 2010
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SPONSOR:

Dow AgroSciences (DAS)
9330 Zionsville Road
Indianapolis, Indiana 46268

STUDY DIRECTOR/TESTING FACILITY:

Dale W. Fletcher
Genesis Midwest Laboratories (GML)
N 6230 County Road G
Neillsville, Wisconsin 54456
STUDY TITLE:
DAS-68416-4 (AAD-12) Soybean Feeding Study in the Broiler Chicken
STUDY IDENTIFICATION:

DAS Protocol Number: 101088 GML Study Number: 208-008-21

PROCESSING REPORT:
Small Scale Soybean Processing and Formulation of Poultry Feed
AUTHOR:

Dick L. Dusek
GLP Technologies
22723 State Highway 6 South
Navasota, Texas 77868

Wmm‘fn.ﬂﬂfﬂ;
’ Date

Signature
PROCESSING FACILITY:
GLP Technologies

22723 State Highway 6 South
Mavasota, Texas 77868

DAS Protocol Number: 101088 GML Study Number: 208-008-21
Page 1 of 22
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GLP COMPLIANCE STATEMENT

STUDY TITLE: DAS-68416-4 (AAD-12) Soybean Feeding Study in the Broiler
Chicken

This processing study was conducted and reported in accordance with the

Environmental Protection Agency's Good Laboratory Practice Standards, 40 CFR 160,
Federal Register, effective date October 16, 1989.

MAD&MJ__ WW‘ /b, 20/0
tk L. Dusek Date”

Processing Principal Investigator

DAS Protocol Number: 101088 GML Study Number: 208-008-21
Page 2 of 22
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QUALITY ASSURANCE STATEMENT

STUDY TITLE: DAS-68416-4 (AAD-12) Soybean Feeding Study in the Broiler
Chicken

In compliance with the Good Laboratory Practice regulations an inspector with the
Quality Assurance Unit has inspected at least one phase of this study. Inspection
findings were reported to GLP Technologies management, the study director and the
study director's management. The Quality Assurance Unit has reviewed the processing
report and certifies that it accurately describes the methods and standard operating
procedures used, and the reported results accurately reflect the raw data generated
during this processing phase.

Signed: L:}Ilﬁh Q Date:__ /(o Naw 20(®

Doyle L. Borchgardt
Quality Assurance Coordinator

GLP Technologies
INSPECTION DATES REFORTED TO:
GLP STUDY DIRECTOR &
TECHNOLOGIES STUDY DIRECTOR'S
TYPE DATE MANAGER MANAGEMENT
1) Process Phase 26 May, 25 Jumn 2010 30 Jun 2010
S0P G.2 RO5 5ec. 5: "Use of 01 and OF
Expander/Extruder” Jun2010
2) Procaess Phase 11 and 12 23 Aug 2010 07 Sep 2010
SOP G.25 RO1 Sec. 3: Aug 2010
“Farmulation of Feed Ration” :
2) Process Report 12 thru 14 14 Mov 2010 16 Nov 2010

Moy 2010

DAS Protocol Number: 101088 GML Study Number: 208-008-21
Page 3 of 22
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STUDY TITLE: DAS-68416-4 (AAD-12) Soybean Feeding Study in the Broiler
Chicken
SPONSOR: Dow AgroSciences (DAS)

Indianapolis, Indiana 46268

STUDY DIRECTOR

[TESTING FACILITY: Dale W. Fletcher
Genesis Midwest Laboratories (GML)
Meillsville, Wisconsin 54456

PROCESSING PRINCIPAL INVESTIGATOR: Dick L. Dusek
GLP Technologies
Navasota, Texas 77868

PROCESSING, DATA RECORDING
& SHIPPING TECHNICIANS: Timothy R. Adams, Dick L. Dusek, Theodore F.

Dusek Jr., K. Todd Hausman, Patrick w. Simecek,
Andrew D. Dusek, Joseph M. Gibson, C. Lee Jordan
and Evan J. Vanderpool

SAMPLE RECEIPT DATE: October 29, 2009 (HiSoy 38C60)
November 3, 2009 (Pioneer 93B82)
November 24, 2009 (LG C3540)
January 13 & 14, 2010 (Maverick)
January 13 & 14, 2010 (pDAB4468-4118)

PROCESSING START DATE: May 18, 2010

PROCESSING COMPLETION DATE: August 12, 2010

FRACTION SHIPMENT DATE: August 20, 2010 (Bulk Feed Rations)
August 17, 2010 (Rep. Feed Fractions)

July 15, 2010 (Soybean Meal)
June 10, 2010 (Soybean Meal & Comn Meal)

DAS Protocol Number: 101088  GML Study Number: 208-008-21
Page 5 of 22
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INTR ;
Five soybean seed samples received from various locations were processed into
commercially representative toasted meal. This meal was used to commercially

representative poultry diets. These feed rations were shipped to Genesis Midwest in
Neillsville, Wisconsin.

TEST SYSTEM: [From protocol]
Broiler Chickens
Crop: Soybean

Test Substance:  (AAD-12, DAS-68416-4)

Control: (non-AAD-12 control)

Control: (LG C3540)

Control; (Pioneer 93B82)

Control: (HiSoy 38C860)
OBJECTIVE:

GLP Technologies objective was to produce and collect commercially representative
toasted soybean meal from the soybean seed samples received from the field. This

soybean meal was used in commercially representative poultry diets.

DAS Protocol Number: 101088 GML Study Number: 208-008-21
Page 6 of 22



GML Study No. 208-008-21 / DAS 101088 Page 99 of 262

METHODS & MATERIALS:
Receipt of Test C ities:

Soybean seed samples (RAC [Raw Agricultural Commodity]) were received from the
field trials listed in the table below. All samples were delivered ambient by Federal
Express. After receipt and inventory, the samples were placed into frozen storage.

Sample Grower Date Received

HiSoy 38C80 Ag Research Associates October 29, 2009
3605 N. Delaware Avenue

York, Nebraska 68467

Pioneer 93B82 Ag Research Associates November 3, 2009
2450 Hoagland Hwy
Deerfield, Michigan 49238

LG C3540 Ag Research Associates November 24, 3009
3605 M. Delaware Avenue
York, Nebraska 68467

Maverick Mycogen Seed January 13 & 14, 2010
1736 N. 1200 E.
Fowler, Indiana 47944
pDAB4468-416 Mycogen Seed January 13 & 14, 2010
1736 N. 1200 E.

Fowler, Indiana 47944

Storage Conditions:

GLP Technologies SOP E.2 "Storage of Samples in Freezers" requires that freezer
temperatures be maintained at or below 10 degrees Fahrenheit with the exceplion of
the defrost cycle and removal and placement of samples in the freezers. Recorded in
the data are the times and dates for removal or placement of samples/fractions in
freezers or coolers.

Sample/Fraction Handling:

Samples were handled in a manner that minimizes the possibility of contamination. It is
this facility's policy to use only containers and utensils washed with detergent and
rinsed with water.

DAS Protocol Number: 101088 GML Study Number: 208-008-21
Page 7 of 22
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Processing Methods:

Soybean samples were identified and processed in the following order: Maverick,
LG 3540, Pioneer 93B82, HiSoy 38C60, pDAB4468-416

Moisture content of the incoming soybean was determined. If the moisture content was
greater than 13.5%, samples were dried in a Steelman Industries oven at 130-160°F to
a moisture content of 10-13.5%. Following drying (if necessary), samples were cleaned
by aspiration and screening. Light impurities were separated from the sample using a
Kice aspirator. After aspiration, a Hance Corporation cleaner was used to screen the
soybean sample. Large and small foreign particles (screenings) were removed from the
cleaned sample. Sample TSN032947 (LG C3540) was screened before aspiration.

Cleaned whole soybeans were fed into an A. T. Ferrell roller mill to crack the hull and
liberate the kernal. After hulling, the material was passed through the Kice aspirator to
separate hull and kernel material. The moisture of the kernel material was adjusted to
13.5 percent and allowed to temper for at least twelve hours. Moisture adjusted kernel
material was heated to 160-175°F in a Marion mixer and flaked in an A. T. Ferrell
flaking roll with a gap setting of 0.008-0.013".

Flakes were extruded in a Readco/Teledyne continuous processor, where they were
tumed into collets by direct steam injection and compression. Collets exited the
processor at 200-250°F, After extrusion, the collets were dried in the oven at 150-
180°F for 30-40 minutes and ground in a C. S. Bell disc mill.

For solvent extraction, ground collets were placed in stainless steel batch extractors
and submerged in 120-140°F hexane (solvent). Samples were extracted using fresh
and reclaimed hexane. After 30 minutes, the miscella (crude oil and hexane) was
drained and fresh hexane was added to repeat the cycle two more times. Final two
washes were for 15 minutes each.

Following the final draining, extracted material were toasted in the Reliance Industries
paddle mixer. Steam was injected directly on the material until the vapor temperature
reached 200-210°F. Steam injection was stopped and the material heated to 220-
240°F and held for 30 to 60 minutes. After toasting, the product was cooled to room
temperature and screened over a 1/8 inch screen to remove large particles that may not
be fully toasted. Resulting fraction through the 1/8" screen was toasted soybean meal.

Miscella was passed through a laboratory vacuum evaporator unit to separate the crude
oil and hexane. Crude oil was heated to 195-205°F for hexane removal. Crude oil was
discarded per facility SOP,

Production of toasted soybean meal is outlined in form H.202 "Soybean Processing
Material Balance” and is described in detail in SOP G.2 Revision 05, "Soybean: Batch

DAS Protocol Number: 101088  GML Study Number: 208-008-21
Page 8 of 22
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Processing Method".

Toasted meal samples were used to formulate starter, grower, and finisher poultry
diets. Each diet was formulated using the following ingredients: toasted soybean meal,
corn meal, methionine, lysine HCI, threonine, soybean oil, dicalcium phosphate,
limestone, iodized salt, vitamin-trace mineral mix for poultry, BMD-60, Bio-Cox 60
Granular and Stafac-20. Material balances show the specific amounts of ingredients
used in each diet. All minor ingredients except the soybean meal, corn meal and
soybean oil were pre-mixed in the 3.5 cubic foot mixer for five minutes. All ingredients
were mixed in a Readco Model 15CT Mixer for ten minutes. Finished diets were placed
in plastic lined paper feed sacks. Approximately 50 pounds was placed into each sack.
Sacks were sealed (sewn), stacked on pallets, and shrink wrapped.

Production of the poultry diets is outlined in form H.202 "Soybean Processing Material
Balance" and is described in detail in SOP G.25 Revision 01, "Production of Animal
Feed."

mparison 1o |

Soybeans were processed in a way that simulates industrial practice as closely as
possible. Because of compliance monitoring requirements and sample size, the
samples were processed by batch rather than continuous, as in commercial operation.

Processing Results:

Whole soybean seed samples were processed into hulls, crude oil, and toasted meal.
Toasted meal was incorporated into starter, grower, and finisher poultry diets.

Other Circumstances Pertaining to Study:

The Study Director was notified of the following deviations via email:
Protocol deviations:

1. Diet formulation recipes per Dr. Gary Cromwell, University of Kentucky, were to
be followed. Due to size (1000 Ibs.) and equipment limitations, finisher diets
were mixed in two baiches. For Maverick {TSN032945), the recipe requested
15.50 Ibs. (7.75 |bs. per batch) of dicalcium phosphate be added to the diet. For
batch 1, the processor added 7.6 |bs.

2. Individual samples of the soybean meal as well as the corn meal used in the
preparation of poultry diets was to be shipped on dry ice to Covance. Samples
were shipped ambient on June 10, 2010.

DAS Protocol Number: 101088 GML Study Number: 208-008-21
Page 9 of 22
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Completed diets were fo be stored in refrigeration until shipment to GML. Diets
were stored ambient before shipment.

Representative 500 gram samples of each formulated diets for Dow
AgroSciences were to be stored refrigerated and shipped on ice to Dow. Diets
were stored frozen and shipped frozen with dry ice to Dow.

Facility SOP deviations:

1.

(SOP G.25) A National Bulk Equipment, Incorporated (NBE) vertical mixer was to
be used for mixing the poultry diets. A Readco ribbon blender was used to mix
all diets.

(SOP C.3) Designated individuals shall be classified as processor, if documented
job training, reading of applicable SOP(s}, raw data collection training from QAU
and handling of process deviations from QAU are on record. Processor for the
formulation and mixing of the feed rations was Theodore F. Dusek Jr. He did not
have documented job training for this procedure.

(SOP E.2) Temperature in freezers are to be maintained at or below 10°F with
exception of defrost cycle and removal or placement of samples in freezer.
Maximum recorded temperature during storage of unprocessed grain for freezer
F2 was approximately 57°F on April 14, 2010, Temperature was above 10°F for
about 72 hours. Freezer was above 32° for about 21 hours,

(SOP G.2) During toasting, the meal is held between 220-240°F for 30-60
minutes. Maximum recorded temperatures were 244 .8°F (Maverick), 242.9°F
(LG C3540), 240.1°F (Pioneer 93B82) 242.1°F (HiSoy 38C60) and 240.7°F
(pDAB4468-416).

(S0P G.2) During toasting, steam pressure to the Reliance Industries mixer is
20-60 psi and steam is injected directly on the product at 5 to 15 psi. For sample
TSN0232920 (pDAB4468-416), the pressures are unknown.

(SOP G.2) Expanded material is solvent extracted for three cycles at 120-140°F
for 30 minutes (1 cycle) and 15 minutes {(2nd and 3rd cycles). For sample
032948 {Pioneer 93B82), the maximum temperatures for each of the three
cycles is unknown for batch 16.

(SOP D.11) “Pre-Process Verification will be completed prior to processing
samples. This ensures that a visual inspection of the machine was performed
and that it is clean and operational. The processing personnel will record the
date, unique identifying number (test or protocol number pertinent to study and
sample number {if applicable]), and commaodity to be processed, and will initial

DAS Protocol Number: 101088 GML Study Number: 208-008-21
Page 10 of 22
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the entries. Cleaning will be performed and documented prior to the next
processing study." For this trial no pre-process verification or cleaning is
documented for the Steelman Industries oven # 1 used to dry two of the whole
soybean samples.

During urease analysis, temperature of the water bath is to be maintained at 29.5-
30.5°C. Maximum recorded temperature for several of the samples was 30.8°C.
Analysis is performed according to AOCS (American Oil Chemists Society) procedure
and is not a part of facility SOP.

Maximum recovery temperature for crude oil 205°F. There are several instances of the
maximum recorded temperature exceeding 205°F. A deviation was not written for this
occurrence as crude oil was not requested or further processed.

Fraction Shipment:

Toasted meal fractions from the five samples were shipped ambient via Federal
Express to Christy Dunville at Dow AgreSciences in Indianapolis, Indiana on June 10,
2010. Duplicate toasted meal fractions from the five samples and duplicate fractions of
the com meal to be used in feed diet formulation were shipped ambient via Federal
Express to Jane Sabbatini at Covance Labs in Madison, Wisconsin on June 10, 2010.
Toasted meal fractions from the five samples were shipped ambient via Federal
Express to Heather Proctor at PMI in Richmond, Indiana on July 15, 2010. Fractions of
the completed feed rations from all samples were shipped frozen on dry ice via Federal
Express to Jane Sabbatini at Covance Labs and Christy Dunville at Dow AgroSciences
on August 17, 2010, The bulk feed rations from all samples were shipped ambient via
Federal Express Freight to Dale Fletcher at Genesis Midwest Laboratories in Neillsville,
Wisconsin on August 20, 2010. A Shipment of Fractions (Chain of Custody) and
Fraction Shipment and Packing List forms accompanied each shipment.

CONCLUSIONS:

Commercially representative poultry diets were formulated and collected using the
toasted soybean meal produced from the whole soybean seeds received from the field.

DAS Protocol Number: 101088  GML Study Number: 208-008-21
Page 11 of 22
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DATA ARCHIVAL:

Record Transfer and Retentign:

This processing report and raw data has been transferred to the Study Director, Dale
W. Fletcher at Genesis Midwest Laboratories in Neillsville, Wisconsin.

GLP Technologies will archive the following study specific data:

-copy of the sponsor processing protacol

-exact copy of the processing report (main body)

-exact copy of the compliance statement

-axact copy of the sample material balance

-exact copy of the original raw processing data (includes
communication logs, calculations, and deviation forms, when
applicable)

-exact copy of parsonnel records (names and initials of
personnel with processing study duties)

-exact copy of receiving record(s)

-exact copy of shipping record(s)

-axact capy of shipping bills of lading

GLP Technelogies will archive the following non-study specific data indefinitely:

-original freezer and cooler temperature records
-original equipment logs (includes scales, temperature
recording devices, and processing equipment records)
-CVs of personnel and training records

DAS Protocol Number: 101088 GML Study Number: 208-008-21
Page 12 of 22
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FORM H.202 Revision Q0
SOYBEAN PROCESSING MATERIAL BALANCE

Sample # _1 {lsogenic Control} Code # TSN0O32945 (Maverick)

WHOLE SOYBEAN _1562.5 Ibs.

brying _1524.1 Ibs, after dryving

AspiTation 7.0 Ibs. LIGHT IMPURITIES

Sereening _28.4 Ibs. SMALL SCREENINGS
2.9 |bs. LARGE SCREENINGS

HuIIing%SEparaticn 1483.3 Ibs. CLEANED SOYBEAN

f |
KERNEL _1304.7 Ibs. HULL MATERIAL 176.5 Ibs.

Meisture Conditon_40.8 Ibs, Water added to 1304.5 Ibs Kernel

Heat and Flake 1344 .2 Ibs. Heatad and Flaked

Expanding

1246.3 |bs. ground COLLETS

Sokvent Extraction
|

|
| CRUDE OIL _286.0 Ibs.

Toast Meat

N/A [bs. TOASTED MEAL (Processor failed to record)

Screan
[

871.0 TOASTED MEAL 31.9 Large Screenings(>1/8")

Urease Activity{3 analysis). 0.20; 0.18; 0.18

DAS Protocol Number: 101088  GML Study Number: 208-008-21
Page 13 of 22
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FORM H.202 Revision Q0
SOYBEAN PRCOCESSING MATERIAL BALANGE

Sample # _1 {Isogenic Control) Code # TSN032945 {Maverick)

FEED MIXING

Starter Diet Grower Diet Finisher Dist
Soybean Meal 121.2 ths. 218.4 Ibs. 315.0 Ibs.
Corn Meal 150.1 Ibs. 327.1 |bs. 587.0 Ibs.
DL-Methicnine 4086 g 762.7 3 1135.0g
L-Lysine HCL 81.749 1834 g 22709
Threonine nfa n/a nia
Soyhean Qi 15.2 Ibs, 30.3 |bs. 50.4 lbs.
Dicatcium Phosphate 6.0 lbs. 10.5 |bs, 15.4 Ibs.
Limestone 3.9 lbs. 8.5 Ibs. 11.4 Ibs,
lodized Salt 1.5 Ibs. 30Ibs. 3.0 1bs.
Vitamin-Trace Mineral Mix 34059 8810¢g 1135.0g
BMD &0 56849 113549 nfa
Bio-Cox 60 Granular 68.1g 136.2 g nfa
Stafac 20 n/a nia 726 g

DAS Protocol Number: 101088  GML Study Number: 208-008-21
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FORM H.202 Revisior 00
SOYBEAN PROCESSING MATERIAL BALANCE

Sample # _2 (Commercial Soybean) Code # TSN032947 {LG C3540)

WHOLE SOYBEAN _1648.9 Ibs.

Dring _N/A ibs, (No drying required)

sereening 32,6 [0s. SMALL SCREENINGS
6.8 Ibs. LARGE SCREENINGS

Aspiration 6.8 |bs. LIGHT IMPURITIES

Hullirg .T separation _160H.7 Ibs. CLEANED SOYBEAN

[ 1
KERMNEL 14€9.5 Ibs. HULL MATERIAL 127.6 |bs.

Moisiure Conditlon 45,8 |bs. Water added to 1467.6 Ibs Kernal

Heat and Flaka 1512.5 |bs. Heated and Flaked

Expanding

1384.6 lbs. ground COLLETS

Solvent Extraction

1
| CRUDE OIL 298.8 Ibs.

Toasi Meal

1056.8 Ibs. TOASTED MEAL

Screan

|
961.2 TOASTED MEAL 81.2 Large Screenings(>1/8")

Urease Aclivity(3 analysis). 0.31;0.31: 0.30

DAS Protocol Number: 101088 GML Study Number: 208-008-21
Page 15 of 22
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FORM H.202 Revision 02
SOYBEAN PROCESSING MATERIAL BALANCE

Code # TSN032947 (LG C3540)

Sample # _2 {Commarcial Soyhean)

FEED MIXING
Starter Diet Grower Diet Finigher Diet

Soybean Meal 121.2 Ibs. 218.4 Ibs, 315.0 |bs.
Corn Meal 149.7 Ibs, 326.5 Ibs. 5960 1bs.
DL-Methionine 4631 g 8?1_?' g 127120
L-Lysina HCL 204.3g 35419 5448 g
Threonine 272g 5449 1362 ¢
Saybean Qi 14.8 Ibs. 29.7 Ibs. 43.6 Ibs,
Dicalcium Phosphate 8.0 Ibs. 10.7 Ibs. 15.6 Ibs.
Limestaone 42 lbs, 6.9 ibs. 12.0 lbs.
ledized Salt 1.5 Ibs. 30 Ibs. 5.0 Ibs.
Vitamin-Trace Mineral Mix 3405¢ 681.0g 11350¢
BMD 60 5685 113.5g h/a
Bio-Cox 60 Granular B8.1¢ 136.2¢ n/a
Stafac 20 nfa nia 726 g

DAS Protocol Number: 101088  GML Study Number: 208-008-21
Page 16 of 22
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FOEM H.202 Ravision 00
SOYBEAN PROCESSING MATERIAL BALANCE

Sample # _3 (Commercial Soybean) Code # _TSND32948 (Pioneer 93882}

WHOLE SOYBEAN 1392.5 Ibs.

orying _1329.4 |bs. after drying

Aspiraon 0.9 Ibs. LIGHT IMPURITIES

screening 7.3 Ibs. SMALL SCREENINGS
6.3 Ibs. LARGE SCREENINGS

HullingsllSeparatiun 1314.9 Ibs. CLEANED SOYBEAN

| 1
KERNEL _1180.1 Ibs. HULL MATERIAL _130.6 ibs.

Moisture Conditon _4:3.5 Ibs. Water added to 1179.0 ths Kernel

Heat and Flake 1221.5 Ibs. Heated and Flakad

Expanding
1122.3 Ibs. ground COLLETS

Spivent Extraction
[

1
CRUDE OIL 226.8 Ibs.

Toast Meal

855.6 |bs. TOASTED MEAL

Scresn
1

|

805.2 TOASTED MEAL 41.6 Large Screenings{>1/8")

Urease Activity(3 analysis): 0.08: 0.07: 0.07

DAS Protocol Number: 101088  GML Study Number: 208-008-21
Page 17 of 22
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FORM H.202 Revision 00
SOYBEAN PROCESSING MATERIAL BALANCE

Sample # _3 (Commercial Soybean} Code # TSN032948 (Pioneer 93B82)

FEED MIXING
Starter Dist Grower Diet Finisher Diet

Saybean Meal 121.2 Ibs. 2184 |bs. 315.0 ths.
Corn Meal 150.2 Ibs. 327.2 |bs. 597.2 |bs.
DL-Methionine 463.1¢g 87.7g 1271.2¢
L-Lysine HCL nia n'a n‘a
Threonine hia nia nfa
Soyhean Gil 14.9lbs. 2068 Ihs. 49 8 Ibs.
Dicalcium Phosphate 6.2 [bs. 10.8 tbs. 16.0 Ibs.
Limestona 4.1 |bs. 6.8 Ibs. 11.6 Ibs.
lodized Salt 1.5 Ibs. 3.0 Ibs. 5.0 |bs.
Vitamin-Trace Mingral Mix 34059 681.0g 1135049
BMD 60 56.8 g 1135¢g n'a
Bio-Cox 60 Granular 68.1g 1362 g n/a
Stafac 20 nfa n/a 7289

DAS Protocol Number: 101088

GML Study Number: 208-008-21
Page 18 of 22
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FORM H.202 Revision 00
SOYBEAN PROCESSING MATERIAL BALANCE

Sample # _4 {Commercial Sovbhean) Code # TSN032949 (HiSov 38CE0)
WHOLE SOYBEAN 1615.8 |bs. |

Drying _N/A Ibs. {No drying required)
Aspication 4.0 [bs. LIGHT IMPURITIES

Screening _14.4 Ihs. SMALL SCREENINGS
6.1 Ibs. LARGE SCREENINGS

Hulling & Separation _1589.2 |bs. CLEANED SOYBEAN
|

| 1
KERNEL 1435.7 'hs, HULL MATERIAL 147.1 Ibs.

Moisture Condition 33.2 Ibs. Water added to 1434.3 Ibs Kernel

Heat and Flake 1280.C Ibs. Heated and Flaked

Expanding

1175.4 [bs. ground COLLETS

|

Salvent Extraction

|
| CRUDE OIL 237.7 Ibs.

Toast Meal

903.4 Ibs. TOASTED MEAL

Soreen
|

869.1 TOASTED MEAL 25.9 Large Screenings{>1/8")

Urease Activity(3 anaiysis): 0.09; 0.10; 0.10

DAS Protocol Mumber: 101088  GML Study Number: 208-008-21
Page 19 of 22
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FORM H.202 Ravision D0
SOYBEAN PROCESSING MATERIAL BALANCE

Sample # 4 (Commercial Soybean) Code # TSN0329849 (HiSoy 38C60)

FEED MIXING

Starter Diet Grower Diet Finisher Diet
Soybean Meal : 121 2 Ibs. 218.4 Ihs, 315.0 lbs.
Corn Meal 150.0 Ibs. 326 8 Ibs. §96.4 Ibs.
DL-Methionine 490.3 g 8262 g 13620 ¢
L-Lysine HCL 108.0¢ 180.7 g 3178¢g
Threaning nfa nfa n'a
Soybean OQil 14.9 Ibs. 29.8 Ibs. 50.0 ths.
Dicalcium Phosphate 5.5 Ibs. 10.5 Ibs. 15.0 |bs.
Limestone 4.2 Ibs, 7.01bs. 12.2 |bs.
ladized Salt 68109 1362.0 g 22700g
Vitamin-Trace Mineral Mix 34059 681.0¢g 1135.0¢g
BEMD 80 568y 1135¢g nfa
Bip-Cox 60 Granular 6819 136.2 ¢ nfa
Stafac 20 na nia , 7259

DAS Protocol Number: 101088  GML Study Number, 208-008-21
Page 20 of 22
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FORM H.202 Revision D0
SOYBEAN PROCESSING MATERIAL BALANCE

Sample # _§ (Test Substance) Code # TSN032920 (pDAB4468-416)

WHOLE SOYBEAN _1588.5 |bs.

Drying _N/A tbs. (No drying required}

aspiration _3.8 |bs. LIGHT IMPLIRITIES

sereening  20.1 |bs. SMALL SCREENINGS
1.2 Ihs. LARGE SCREENINGS

Hulting ilﬁeparatiﬂ-n 1565.6 Ibs. CLEANED SOYBEAN

| i
KERNEL 1377.0 Ibs. HULL MATERIAL _186.1 Ibs.

Maisture Condiion  _36.7_[bs. Water added to 1376.5 ibs Kernel

Heat and Flake 1280.0 |bs, Heated and Flaked

Expanding

1179.2 Ibs. ground COLLETS

Salvent Extraction

|
| CRUDE OIL 255.6 lbs.

Toast Meal

901.4 |bs. TOASTED MEAL

Screen
|

874.6 TOASTED MEAL 13.9 Large Screenings(>1/8")

Urease Activity(3 analysis); 0.07; 0.08; 0.09

DAS Protocol Number: 101088  GML Study Number: 208-008-21
Page 21 of 22
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FORM H.202 Revision 00
SOYBEAN PROCESSING MATERIAL BALANCE

Sample # _B {Test Substance) Code # TSN032920 (pDAB4468-416)

FEED MIXING
Starter Diet Grower Diet Finisher Diet

Soybean Maal 1212 ibs. 218.4 Ihs. 315.0ibs.
Carn Meal 150.1 Ibs. 327.0 Ibs. 597.01bs.
GL-Methionine 449.59 B444 g 12258 ¢
L-Lysine HCL 18349 272449 4086 g
Threonine n/a nfa nia
Soybaan Ol 150 Ibs. 30.0 Ibs. 200 |bs.
Dicalcium Phosphate 6.0 Ibs. 10.8 bs. 166 Ibs.
Limestone 3.8 Ibs. 6.3 'bs. 11.2 Ibs.
lodized Salt 681.04¢g 13620 g 2270.0¢g
Vitamin-Trace Mineral Mix 340.5 g g81.04g 113509
BMD 69 568 g 113.5¢g nfa
Bio-Cox 60 Granutar G8.1g 136.2 g n/a
Stafac 20 nfa nia T26¢g

DAS Protocol Number: 101088 GML Study Number: 208-008-21

Page 22 of 22
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Compositional Analyses of Soybean Meal (Fresh Weight)
1 2 3 4 5

TSN # TSN032945 TSN032947 TSN032948 TSN032949 TSN032920

HiSoy 38C60 AAD-12, DAS-

Isoline Soybean LG C3540  Pioneer 93B82  Soybean 68416-4
Sample Description Meal Soybean Meal Soybean Meal Meal Soybean Meal
Covance LIMS # 00600146 00600147 00600148 00600149 00600150
Proximate (%)
Moisture 491 6.01 531 5.33 5.57
Protein 50.7 46.3 53.1 48.5 49.3
Total Fat 0.600 0.879 0.820 0.760 0.735
Ash 6.60 6.37 6.40 6.61 6.63
Carbohydrates 37.2 40.4 34.4 38.8 37.8
Acid Detergent Fiber (%) 3.39 4.61 3.60 4.67 4.28
Neutral Detergent Fiber (%) 8.59 7.84 5.99 7.53 7.16
Crude Fiber (%) 2.97 3.82 3.38 441 3.45
Isoflavones (ppm)
Daidzein 43.6 55.0 57.8 42.8 47.2
Glycitein 17.8 <10.0 <10.0 144 15.7
Genistein 46.7 451 49.8 44.1 50.1
Daidzin (as aglycone) 971 1760 1350 1720 1150
Glycitin (as aglycone) 235 153 124 298 338
Genistin (as aglycone) 1260 1770 1360 1940 1430
Choline-Free (mg/100g) 235 246 226 256 232
Trypsin Inhibitor (T1U/mg)* 1.51 1.47 221 3.15 2.94
Phytic Acid (%) 1.30 1.40 1.09 1.31 1.31
Lectin (H.U./mg)** <0.10 <0.10 <0.10 <0.10 <0.10
Minerals (ppm)
Calcium 2950 2230 2300 2340 3180
Copper 14.0 11.2 10.4 15.8 13.1
Iron 77.4 77.7 73.2 75.5 78.4
Magnesium 2820 2930 2740 2520 2860
Manganese 22.8 34.0 23.6 36.2 244
Phosphorus 6830 6860 5970 7250 6590
Potassium 22600 24400 23200 23800 2300
Sodium <100 <100 177 <100 <100
Zinc 48.8 39.8 37.3 45.7 47.4
Selenium (ppb) 226 515 444 1010 251

*TIU - Trypsin Inhibitor Units
**H.U. - Hemaggltinating Unit
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Compositional Analyses of Soybean Meal (Fresh Weight)

1 2 3 4 5
TSN # TSNO032945 TSNO032947 TSNO032948 TSNO032949 TSNO032920
HiSoy 38C60 AAD-12,
Isoline Soybean LG C3540  Pioneer 93B82  Soybean DAS-68416-4
Sample Description Meal Soybean Meal Soybean Meal Meal Soybean Meal
Covance LIMS # 00600146 00600147 00600148 00600149 00600150
Amino Acids (mg/g)
Aspartic Acid 54.8 51.8 58.6 54.5 55.3
Threonine 20.7 18.5 20.6 19.2 20.3
Serine 256 23.6 256 23.9 255
Glutamic Acid 85.3 80.3 91.5 83.0 83.7
Proline 256 22.7 26.4 23.8 23.7
Glycine 21.2 19.0 215 20.0 20.8
Alanine 21.8 19.9 22.2 20.7 215
Cystine 7.08 6.88 6.58 6.61 6.89
Valine 23.7 213 24.1 21.8 22.3
Methionine 7.03 6.16 6.43 5.94 6.47
Isoleucine 22.6 20.7 23.2 20.9 21.8
Leucine 385 35.0 39.7 36.3 374
Tyrosine 18.7 16.6 18.8 17.3 18.0
Phenylalanine 255 22.9 26.6 245 24.6
Lysine 30.7 29.0 32.0 30.3 29.7
Histidine4 135 11.9 135 12.6 12.4
Arginine 35.9 33.7 394 35.1 34.7
Tryptophan 8.43 7.43 8.48 7.62 8.23
Mycotoxin Screen
Aflatoxin B1 (ppb) <10 <10 <1.0 <1.0 <1.0
Aflatoxin B2 (ppb) <1.0 <10 <1.0 <1.0 <1.0
Aflatoxin G1 (ppb) <1.0 <10 <1.0 <1.0 <1.0
Aflatoxin G2 (ppb) <1.0 <10 <1.0 <1.0 <1.0
Zearalenone (ppb) <100 <100 <100 <100 <100
Fumonisin B1 (ppm) <01 <0.1 <0.1 <01 <01
Fumonisin B2 (ppm) <01 <0.1 <0.1 <01 <01
Fumonisin B3 (ppm)? <0.1 <0.1 <0.1 <0.1 <0.1
Deoxynivalenol (ppm) 0.7 0.7 0.7 0.4 0.7
3-Acetyl DON (ppm) <01 <0.1 <01 <01 <01
15-Acetyl DON (ppm) <01 <0.1 <01 <01 <01
T-2 Toxin (ppm) <0.1 <0.1 <0.1 <0.1 <0.1
DON - Deoxynivalenol
ND - none detected
! Assays performed in non-GLP facility

2 Matrix spike recovery of 122.0%
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Feed Formulation Recipes

Starter Diets - 07-26-10 GML Study 208-008-21 DAS Protocol 101088 ’ ‘ 300 Ib
Formulas, % Mixing Formulas, Ib

Diet: 1 2 3 4 5 1 2 3 4 5

Corn 50.04 | 50.04 | 49.91 | 50.06 | 49.99 (]150.11 |150.11 |149.72 [150.17 |149.96

Soybean - GMO 32920 40.40 121.20

Soybean - Isoline 32945 40.40 121.20

Soybean - LG C3540 32947 40.40 121.20

Soybean - Pioneer 93B82| 32948 40.40 121.20

Soybean - HiSoy 38C60 | 32949 40.40 121.20

Methionine 0.33| 030| 034| 034 0.36 0.99 0.90 1.02 1.02 1.08

Lysine HCI 0.12| 0.06 | 0.15 0.08 0.36 0.18 0.45 0.24

Threonine 0.02 0.06

Corn oll 499 | 5.05| 494 | 496 | 498 || 14.97 | 1515 | 14.82 | 14.88 | 14.94

Dicalcium phosphate 200| 2.00| 2.00| 2.05| 1.95 6.00 6.00 6.00 6.15 5.85

Limestone 128 | 131| 1.40| 135| 1.40 3.84 3.93 4.20 4.05 4.20

Salt, iodized 050| 050| 050| 0.50| 0.50 1.50 1.50 1.50 1.50 1.50

Vitamin-trace mineral mix 0.25 0.25 0.25 0.25 0.25 0.75 0.75 0.75 0.75 0.75

BMD-60 0.0417 |0.0417 |0.0417 |0.0417 |0.0417 || 0.125 | 0.125 | 0.125| 0.125 | 0.125

Bio-Cox 60 Granular 0.05 0.05 0.05 0.05 0.05 0.15 0.15 0.15 0.15 0.15

Stafac-20

Total 100.00 ({100.00 {100.00 {100.00 {100.00 [J 300.0 | 300.0 | 300.0 | 300.0 | 300.0

Calculated Analysis

Req.
Protein, % 23.00 | 23.51 | 24.08 | 22.29 | 25.05 | 23.19
Lysine, % 1.37 139 139| 1.39| 139| 1.39 1.10
Threonine, % 0.89 095| 09| 089| 096| 0.90 0.80
Tryptophan, % 0.22 0.36| 037| 033| 037| 034 0.20
Methionine, % 0.66| 0.65| 0.65| 0.67| 0.67 0.50
Methionine+Cystine, % 1.01 1.01| 101| 1.01| 1.01| 1.01 0.90
Isoleucine, % 0.89 101 104| 096| 1.07| 0.97 0.80
Valine, % 1.03 1.07| 112| 1.03| 1.14| 1.05 0.90
Fat, % 6.97| 6.97| 697| 697 | 6.97
Ca, % 1.00 1.10| 1.10| 1.10| 1.10| 1.10
Total P, % 0.70 0.75| 0.76| 0.76| 0.73| 0.77
Nonphytate P, % 0.45 0.50| 050| 050| 0.50| 0.50
ME, kcal/lb 1,453 | 1411 | 1413 | 1407 | 1410 | 1410
BMD-60 (60 g of bacitracin MD/Ib) 0.834 Ib/ton supplies 50 g of bacitracin/ton
Bio-Cox 60 Granular (60 g of salinomycin/Ib) 1 Ib/ton supplies 60 g of salinomycin/ton

Stafac-20 (20 g of virginiamycin/Ib) 0.3 Ib/ton supplies 6 g of virginiamycin/ton
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Feed Formulation Recipes (Continued)

Grower Diets - 07-26-10 GML Study 208-008-21 DAS Protocol 101088 | | 600 b
Formulas, % Mixing Formulas, Ib

Diet: 1 2 3 4 5 1 2 3 4 5

Corn 54.50 | 54.52 | 54.41 | 54.54 | 54.44 |]326.99 [327.11 |326.45 |327.23 |326.63

Soybean - GMO 32920 | 36.40 218.40

Soybean - Isoline 32945 36.40 218.40

Soybean - LG C3540 32947 36.40 218.40

Soybean - Pioneer 93B82| 32948 36.40 218.40

Soybean - HiSoy 38C60 | 32949 36.40 218.40

Methionine 031| 028| 032| 032| 0.34 1.86 1.68 1.92 1.92 2.04

Lysine HCI 0.10| 0.06 | 0.13 0.07 0.60 0.36 0.78 0.42

Threonine 0.02 0.12

Corn oil 5,00 | 5.05| 495| 497 | 4.99 || 30.00 | 30.30 | 29.70 | 29.82 | 29.94

Dicalcium phosphate 180 | 175| 1.78| 1.80| 1.75|} 10.80 | 10.50 | 10.68 | 10.80 | 10.50

Limestone 105 110| 1.15| 1.13| 1.17 6.30 6.60 6.90 6.78 7.02

Salt, iodized 050| 050| 050| 0.50| 0.50 3.00 3.00 3.00 3.00 3.00

Vitamin-trace mineral mix 0.25| 0.25| 0.25| 0.25| 0.25 1.50 1.50 1.50 1.50 1.50

BMD-60 0.0417 |0.0417 |0.0417 |0.0417 |0.0417 || 0.250 | 0.250 | 0.250 | 0.250 | 0.250

Bio-Cox 60 Granular 0.05| 0.05| 0.05| 0.05| 0.05 0.30 0.30 0.30 0.30 0.30

Stafac-20

Total 100.00 (100.00 {100.00 {100.00 |100.00 |} 600.0 | 600.0 | 600.0 | 600.0 | 600.0

Calculated Analysis

Req.
Protein, % 20.00 | 21.86 | 22.37 | 20.77 | 23.25 | 21.57
Lysine, % 1.26 1.27 1.27 1.27 1.27 1.27 1.00
Threonine, % 0.83 0.88| 0.89| 0.83| 089 | 0.84 0.74
Tryptophan, % 0.20 0.33| 034| 030| 034 031 0.18
Methionine, % 0.62| 061| 062| 063| 0.63 0.38
Methionine+Cystine, % 0.95 095| 095| 095| 095| 0.95 0.72
Isoleucine, % 0.82 093| 096| 0.89| 0.98| 0.90 0.73
Valine, % 0.96 099 | 1.04| 096| 1.06| 0.97 0.82
Fat, % 7.10 7.10 7.10 7.10 7.10
Ca, % 0.90 095| 095| 095| 0.95| 0.95
Total P, % 0.60 069| 069| 0.70| 0.67| 0.71
Nonphytate P, % 0.35 045| 045| 045| 045| 045
ME, kcal/lb 1,453 | 1435| 1437 | 1431 | 1434 | 1433
BMD-60 (60 g of bacitracin MD/Ib) 0.834 Ib/ton supplies 50 g of bacitracin/ton
Bio-Cox 60 Granular (60 g of salinomycin/Ib) 1 Ib/ton supplies 60 g of salinomycin/ton

Stafac-20 (20 g of virginiamycin/Ib) 0.3 Ib/ton supplies 6 g of virginiamycin/ton
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Feed Formulation Recipes (Continued)

Finisher Diets - 07-26-10 GML Study 208-008-21 DAS Protocol 101088 | | 1000 b
Formulas, % Mixing Formulas, Ib

Diet: 1 2 3 4 5 1 2 3 4 5

Corn 59.71 | 59.71 | 59.60 | 59.73 | 59.65 |]597.05 [597.05 [595.95 |597.25 |596.45

Soybean - GMO 32920 | 31.50 315.00

Soybean - Isoline 32945 31.50 315.00

Soybean - LG C3540 32947 31.50 315.00

Soybean - Pioneer 93B82| 32948 31.50 315.00

Soybean - HiSoy 38C60 | 32949 31.50 315.00

Methionine 0.27| 025| 0.28| 0.28| 0.30 2.70 2.50 2.80 2.80 3.00

Lysine HCI 0.09| 0.05| 0.12 0.07 0.90 0.50 1.20 0.70

Threonine 0.03 0.30

Corn oil 5.00| 5.04| 496 | 497 | 5.00 || 50.00 | 50.40 | 49.60 | 49.70 | 50.00

Dicalcium phosphate 155| 155| 155| 1.60| 1.50 (] 15.50 | 15.50 | 15.50 | 16.00 | 15.00

Limestone 1.12 1.14 1.20 1.16 1.22 11.20 | 11.40 | 12.00 | 11.60 | 12.20

Salt, iodized 050| 050| 050| 0.50| 0.50 5.00 5.00 5.00 5.00 5.00

Vitamin-trace mineral mix 0.25 0.25 0.25 0.25 0.25 2.50 2.50 2.50 2.50 2.50

BMD-60

Bio-Cox 60 Granular

Stafac-20 0.02| 0.02| 0.02| 0.02| 0.02 0.15 0.15 0.15 0.15 0.15

Total 100.00 {100.00 {100.00 {100.00 |100.00 |} 1000.0 | 1000.0 |1000.0 | 1000.0 | 1000.0

Calculated Analysis

Req.
Protein, % 18.00 | 19.82 | 20.26 | 18.87 | 21.02 | 19.57
Lysine, % 1.13 1.13| 1.13| 1.13| 1.13| 1.13 0.85
Threonine, % 0.76 0.79| 0.80| 0.76| 0.80| 0.76 0.68
Tryptophan, % 0.18 0.30| 030| 0.27| 030 | 0.28 0.16
Methionine, % 055| 055| 055| 056| 0.57 0.32
Methionine+Cystine, % 0.86 0.86| 086| 0.86| 086 | 0.86 0.60
Isoleucine, % 0.73 0.84| 0.87| 0.81| 0.88| 0.81 0.62
Valine, % 0.87 090| 094| 087| 096| 0.88 0.70
Fat, % 724 7.24| 724| 724 724
Ca, % 0.80 090| 090| 090| 0.90| 0.90
Total P, % 0.55 0.63| 064| 064| 062 0.64
Nonphytate P, % 0.30 0.40| 0.40| 040| 040| 0.40
ME, kcal/lb 1,453 | 1460 | 1461 | 1456 | 1459 | 1459
BMD-60 (60 g of bacitracin MD/Ib) 0.834 Ib/ton supplies 50 g of bacitracin/ton
Bio-Cox 60 Granular (60 g of salinomycin/Ib) 1 Ib/ton supplies 60 g of salinomycin/ton

Stafac-20 (20 g of virginiamycin/Ib) 0.3 Ib/ton supplies 6 g of virginiamycin/ton
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APPENDIX IV

Analytical Reports
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APPENDIX IV-A
Analytical Report -

Dow AgroSciences LLC

Analytical Summary Report for 101088 —

DAS-68416-4 (AAD-12) Soybean Feeding Study in the Broiler Chicken
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Analytical Summary Report for 101088 - DAS-68416-4 (AAD-12) Soybean Feeding Study in
the Broiler Chicken

SUMMARY

A study to evaluate the nutritional and metabolic value of poultry feed containing a non-
transgenic control and transgenic soybean DAS-68416-4 containing aad-12 and pat genes is
being conducted at Genesis Midwest Laboratories (protocol number 208-008-21).  This report
summarizes the expression levels of AAD-12 and PAT proteins in control and DAS-68416-4
soybean grain and meal samples.

The soluble, extractable AAD-12 and PAT proteins were measured using a quantitative enzyme-
linked immunosorbent assay (ELISA) method for soybean grain and meal. AAD-12 and PAT
protein expression was found in the DAS-68416-4 grain but not in the control grain. No AAD-
12 or PAT protein expression was detected in the control or DAS-68416-4 meal samples.
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STATEMENT OF NO DATA CONFIDENTIALITY CLAIMS

Compound: AAD-12
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Feeding Study in the Broiler Chicken

»  STATEMENT OF NO DATA CONFIDENTIALITY CLAIMS:

No claim of confidentiality, on any basis whatsoever, is made for any information
contained in this document. | acknowledge that information not designated as within the
scope of FIFRA sec. 10{d)}(1){A), (B), or {C) and which pertains to a registered or
previously registered pesticide is not entitled to confidential treatment and may be released
to the public, subject to the provisions regarding disclosure to multinational entities under
FIFRA sec. 10(g).

Company: Dow AgroSciences LLC

Company Agent; M. S. Krieger

Title: Regulatory Manager

s mui %xz

Date:  °} Hwthwl‘.n.r pEgn
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Analytical Summary Report for 101088 - DAS-68416-4 (AAD-12) Soybean Feeding Study in
the Broiler Chicken

ABSTRACT

A study to evaluate the nutritional and metabolic value of poultry feed containing a non-
transgenic control and transgenic soybean DAS-68416-4 containing aad-12 and pat genes is
being conducted at Genesis Midwest Laboratories (protocol number 208-008-21).  This report
summarizes the expression levels of AAD-12 and PAT proteins in control and DAS-68416-4
soybean grain and meal samples.

The soluble, extractable AAD-12 and PAT proteins were measured using a quantitative enzyme-
linked immunosorbent assay (ELISA) method for soybean grain and meal. AAD-12 and PAT
protein expression was found in the DAS-68416-4 grain but not in the control grain. No AAD-
12 or PAT protein expression was detected in the control or DAS-68416-4 meal samples.
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INTRODUCTION

A feeding study with broiler chickens is taking place at Genesis Midwest Laboratories in
Meillsville, WI. This study evaluated the nutritional and metabolic value of feed formulated with
control and DAS-68416-4 soybean meal.

Analysis of the grain and meal was performed at the Dow AgroSciences Regulatory Sciences
and Government AfTairs labs in Indianapolis, Indiana. This summary describes the analysis of
the soybean grain and meal expression of the AAD-12 and PAT proteins.

METHODS AND MATERIALS

Test Substances/Test Systems

The test substances for this study were the control substance, non-AADI12 grain and DAS-
68416-4 grain. The test system used for this study was soybean. Grain harvested from soybean
plants grown at a DAS field site was processed into toasted soybean meal and then formulated
into three poultry feed mixes, starter, grower, and finisher, for use in the broiler chicken feeding
study. Immunocassay was used to determine the levels of AAD-12 and PAT proteins in the grain

and meal samples.

All samples were assigned unique sample numbers that were used to track the samples
throughout sampling, receipt, storage, and analysis. All meal samples were shipped on dry ice
and upon receipt at Dow AgroSciences, samples were inspected for physical condition. The
samples were then logged into an electronic tracking system referred to as Regulatory
Laboratory Information Management System (RLIMS). No sample preparation was necessary
for the grain or meal. While at Dow AgroSciences, all meal samples were stored in temperature
monitored freezers at approximately -80 °C, and only removed for weighing and analysis



GML Study No. 208-008-21 / DAS 101088 Page 133 of 262

Do AproSciences LLC
Study 1D 101088
Page 10

purposes. The grain samples were shipped without temperature controlling materials and stored
at room temperature (approximately T0°F). Prior to analysis, all samples were verified as having
the correct pre-assigned unique sample numbers.

The treatment codes for the meal samples in this study are described in the table below:;

TSN Mumber for
Treatment soybean source Sample Description
1 032920-0001 AAD-12 (DAS-68416-4)
s 032945-0001 MNon-AAD-12 Control

Reference Materials/Analvtical Standards

The reference substances employed in this study were purified PAT and AAD-12 proteins used
as calibration standards in the ELISA analysis.

Characterization of the reference standards and documentation of the source is located on file at
Dow AgroSciences, LLC archives.

Protein TSN Purity Reference
AAD-12 030732-2 315.3% BIOT 09-20300041)
PAT 031116-1 Q4% BIOT 09-203839(2)

Determination of AAD-12 Protein in Soybean Meal Samples

Samples of soybean meal were analyzed for the amount of AAD-12 protein using the Dow
AgroSciences validated method GRM 08.04(3) with validated limit of guantitation (LOGQ) of 1.0
ng/mg that was established for the AAD-12 protein in soybean grain_ In this method, the soluble
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extractable AAD-12 protein is quantified using an enzyme-linked immunosorbent assay (ELISA)
kit purchased from Beacon Analytical Systems Inc., Portland, ME

In the analytical method, the protein from the meal sample was extracted with a PBST buffer
containing 0.1% Triton-100 (TRITON). The meal extracts were centrifuged; the aqueous
supernatant was collected, diluted with appropriate buffer if necessary, and analyzed using an
AAD-12 ELISA kit in a sandwich format. Briefly, an aliquot of the diluted sample and a
horseradish peroxidase (HRP)anti-AAD-12 monoclonal antibody conjugate are incubated in the
wells of a microtiter plate coated with an immobilized anti-AAD-12 polyclonal antibody. These
antibodies bind with AAD-12 protein in the wells and form a "sandwich" with AAD-12 protein
bound between soluble and the immobilized antibodies. The unbound samples and conjugate are
then removed from the plate by washing with PBST. Subsequent addition of an enzyme
substrate generated a colored product. The reaction was stopped by adding a dilute acid solution.
Since the AAD-12 was bound in the antibody sandwich, the level of color development was
related to the concentration of AAD-12 in the sample (i.e., lower protein concentrations result in
lower color development). The absorbance at 450 nm minus 650 nm was measured using a
Molecular Devices Spectra Max M2 plate reader. A calibration curve was generated and the
AAD-12 concentration in unknown samples was calculated from the polynomial regression
equation using Soft-MAX Pro™ software which was compatible with the plate reader. Samples

were analyzed in duplicate wells with the average concentration of the duplicate wells being

reported.

The protein expression is reported in ng/mg fresh weight. To convert the data reported in ng/mL
fresh weight to ng/mg fresh weight, the following equation was used:

Adjusted Resull (ng) X Extraction Buffer (mlL)
mL Tissue Extracted (mg)

Protein Expression (ng/mg)
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Determination of PAT Protein in Soybean Grain and Meal Samples

Soybean grain and meal samples were analyzed to determiine the expression levels of the PAT
protein, Samples were analyzed using the Dow AgroSciences validated method GRM 08.05 (4).
In this method, the soluble extractable PAT protein is quantified using an enzyme-linked
immunosorbent assay (ELISA) kit purchased from Envirologix Inc.

In the analytical method, the PAT protein was extracted from soybean grain and meal with a
phosphate buffered saline solution containing the detergent Tween (PBST) and
polyvinylpyrrolidone (PVP). The extract was centrifuged; the aqueous supernatant was
collected, diluted with PBST/1% PVP, and analyzed using a PAT ELISA kit. Briefly, an aliquot
of the diluted sample was incubated with enzyme-conjugated anti-PAT antibody and anti-PAT
antibodies coated in the wells of a 96-well plate in a sandwich ELISA format. At the end of the
incubation period, the unbound reagents were removed from the plate by washing with PBST.
Subsequent addition of an enzyme substrate generated a colored product. The reaction was
stopped by adding a dilute acid solution. Since the PAT was bound in the antibody sandwich,
the level of color development was related to the concentration of PAT in the sample (i.e., lower
protein concentrations result in lower color development). The absorbance at 450 minus 650 nm
was measured using a Molecular Devices Spectra Max 190 or Spectra max M2 plate reader. A
calibration curve was generated and the PAT concentration in unknown samples was calculated
from the polynomial regression equation using Soft-MAX Pro™ software which was compatible
with the plate reader. Samples were analyzed in duplicate wells with the average concentration
of the duplicate wells being reported.

Limit A titation for Soybean Sa

The limit of detection (LOD) and the limit of quantitation (LOQ) for each soybean grain and
meal were determined during the method validation for the methods described above. Samples
were reported as not detectable (ND) if the sample concentration was less than the LOD,
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Reported sample concentrations that are less than the method LOQ are of lower precision
compared with results reported above the LOQ values (5).

PAT (ng/mg sample dry weight) AAD-12 (ng/mg sample dry weight)
Matrix LOD LOQ LOD LOQ
Grain 0.06 0.12 05 1.0
Statistical Ti

Mean calculations, standard deviations, and regression analysis were performed for the
expression analyses. Acceptance criteria of the calibration curves for each ELISA plate was
detailed in the analytical methods report for the method described above.

RESULTS AND DISCUSSION

Soybean grain and meal was analyzed for protein expression levels of AAD-12 and PAT.
Protein concentrations in the matrices (ng/mg) are expressed on a fresh—tissue-weight basis.

The protein expression values of AAD-12 and PAT in the DAS-68416-4 grain sample are 16.6
ng/mg (Appendix A) and 1.6 ng/mg (Table 1), respectively. No AAD-12 or PAT protein
expression was detected in the DAS-68416-4 meal, the control grain (Appendix B), or the
control meal (Table 1). During the processing of soybean gram, the soybean undergoes toasting
at approximately 220-240°F (6). At this temperature, the protein is denatured, resulting in a lack
of AAD-12 and PAT enzyme activity and ELISA reactivity.
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ARCHIVING

All raw data supporting the Analytical Summary will be sent to Genesis Midwest for inclusion in
the study file for the study report. After finalization of the study report, all study data and report
will be returned to the Sponsor for archival in the Dow AgroSciences facility archives,

Indianapolis, Indiana.
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Table 1. AAD-12 and PAT Protein Expression
AAD-12
DAS Sample | Extraction | Adjusted Final
Sample Sample Daie of Weight Volome Result Results
Number Description Anaslysis () {mL) {ng/mL) (mg/mg)
TSNO3 2900001
10 108E-001 -0001 B2 DAS-68416-4 26-Tal-10 15.5 1.5 m172 ND
meal
TSNO32945-0001
LM OBHE-0d ] -0002 B2 Comtral rmeal 26-Jul-10 14.8 L5 ND ND
DAS Sample | Extraction | Adjusted | PAT Final
Sample Sample Daie of Weight Volume Result Results
Number Deseription Analysis (mg) (mL) (ng/mL) (ng/mg)
TENUSE520-0001 R1 Transgenic 28-Oct-2010 152 L3 16.51 1.66
soybean grain
TSNG32045-0001 R1 | Meverick grain 28-Oct-2010 15.4 L5 ND ND
(MNon-transgenic) ’ ’
TSNO3IZ920-0001
101088-001-0001 R3 DAS-68416-4 28-0ct-2010 155 1.5 WD ND
meal
TENO32945-0001
1OT0ER-001 0002 B3 - 1 meal 28-Oct-2010 154 E3 M MDD

Data for the AAD-12 protein expression in the transgenic and control soybean grain can be
found in Appendix A and B, respectively.
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APPENDIX A - BIOT10-241515 CERTIFICATE OF ANALYSIS OF THE
TEST/REFERENCE/CONTROL SUBSTANCE: DAS-68416-4 SOYBEAN SEED -
TSN032920-0001
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Repart: BIOT10-241515 Page 1ol 2

CERTIFICATE OF ANALYSIS OF THE TEST/REFERENCE/CONTROL SUBSTANCE:
DAS-68416-4 SOYBEAN SEED - TSN032920-0001

TITLEAOBIECTIVE Certification of punty and identity of the following estreference/contrel sabstance
for use in a study.

TEST/REFERENCE/CONTROL SUBSTANCE

TSN TSN032920-0001
Source ID Number: GROBK 092175

. » pDABA4458 (4 -04 16.001-523-3-38 B-B (Saybean seed
Material Description containing the AAD-12 gene)

R Sub Used I, Control Seed, Source 1D Number: GXOBK X092040
eference Substance Used  \t10ria) Description: Maverick (non-GLP)

2. AAD-12, Dow AgroSciences TSNO3OTI2-0001, 0.2 mg/mL

INITIATION DATE: 20 Jan 2010
METHODS USED
PURITY/CONCENTRATION: IDENTIFICATION:
ELISA Event specific PCR
X [PURITY }

Resulis from the AAD-12 ELISA (Acadia BinSeiances LLC. | Catalopg# ARS-0%1) confirmed that the avernge of |0
replicates of DAS-GB4 16-4 soybean seed (TSNOF2920-0001) was 16,6 ngfmg AAD-12 protein, In addition, 10

replicates of control soybean sced (ONOBKXO32040) wers wested indicating the samples were negative for the AAD-
12 protein and the ELISA assay functioned as expected.

X [IBERTIFICATION |

Even-specific PCR {one primer wis specific o the 3° integration junction for svent 416), using genomic DNA
sxtracted from soybean seeds, confirmad thar TSNO32U20-0001 was positive for event 416.

X [CALCULATIONS |

A curve was generated using quadratic function fit of the absorbunce readings from the AAD=12 standard
(TSMO3DTIZ-D001) via SOFTmuxEPro software (version 5.3, Molecular Devices Comparation, Sunnyvale,
Catiforma), Dilutions were selected within the appropriate range of the srandard corve to caloulae the AAD-12

protein concentration. The final concentraion of DAS-684 16-4 soybean sced TSNO32920-0001 was the average ol
10 rephicates.
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Report: BIOTI0-241515 ) Fage 2o 2
Extraction
Yolume
Sample Iy Weight (mg) | (ml) ng/ml
TESN032920-0001 14,5 1.5 142,695 14.762
TEH0AZ920-0001 14.8 1.5 178.691 18.111
TENOIZG20-0001 15.5 1.5 168 468 16.303
TSNO32920-0001 14.9 I :_5 167 438 16.856
TSHO32920-0001 14.5 1.5 140,229 14.506
TSHO3ZH20-0001 15.4 1.5 161,297 [ERIT]
TSNO3ZF20-0001 14.5 15 157.635 16.195
TENOF 22020001 14.7 1.5 188,182 19,202
TSN032920-0004 15.5 1.5 180667 17.484
TSMO32620-0001 15.5 1.5 178.124 17.238
Average: 16,6
\RE-CERTIFICATION IMIE DATE: —Aprl Ol JES
STUDY COMPLETION DATE: AEI"II 0, 2000
STUDY DIRECTOR SIGNATURE: STUDY COMPLETION DATE:
)? 01— Ass - 2CT1Q
K mgg !
CO-AUTHOR S‘I:GNA'I'UII!'_. DATE:
7 - o,
W e A O e T2 Y =T AN
Jatmes K. Cruse P
FEER REVIEWER SIGNATURE:: DATE:
-'.:L e o) é#\ - Apr . 2010
Euﬂr“' Scturfer
TESTING FACILITY

Regulutory Sciences and Government AlTairs
Dow AgroSciences LLC

9330 Zionsville Road

Inchanapolis, Indiana 16268

All caw data associnied with this study will be recorded in the Dow AgroSciences archive. This study wis conducterd
in accordance with the Good Laboratory Practice Standard, 40 CFR Part 160,135 {b) unless otherwise noed. The GLIP
staius of the commencial molecular Ldder from Invitrogen wis unknown a its chain of custody wis not moniiored, Trnsgenic
soybean seed TSMII2945-0001 and controd sovbean seed TSNO32920-000 1 were nax processed under GLP.

Deviation |- Added reference substance TSMNO30T12-0001 10 the reference substonces used section
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APPENDIX B - BIOT10-242913 CERTIFICATE OF ANALYSIS OF THE
TEST/REFERENCE/CONTROL SUBSTANCE: NON-TRANSGENIC SOYBEAN SEED —
TSN032520-0001
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Raport: BIOT10-242913 Page 1of 2

CERTIFICATE OF ANALYSIS OF THE TEST/REFERENCE/CONTROL SUBSTANCE:
NON-TRANSGENIC SOYBEAN SEED — TSNO32945-0001

TITLE/OBJECTIVE Certification of purity and identity of the following iestfreferencefcontrol substance
for use in 2 study.

TEST/REFERENCE/CONTROL SUBSTANCE

TSN TSN032945-0001
Source 1D Number: GXOBKX092040
Material Description Maverick (Mon-Transgenic)

. DAS-628416-4 Soybean Seed, TSMD32020-0001 (Non-GLP)
Reference Substance Used 2. Control Seed, TSM032949-0001 {Mon-GLF)

3. Dow AgroSciences TSNO30TI2-0001, 0.2 mg/mL

INITIATION DATE: | 28 Jan 2010
METHODS USED
PURITY/ICONCENTRATION: JDENTIFICATION:
ELISA Event gpecific PCR
X [PURITY ]

The AAD-12 ELISA { Acadia BioSciences LLC., Cataloght ABS-031) confirmed thot all 10 replicates of soybean
sced tested (TSN03 20450001 ) wers negative for the AAD-12 protein. Tn addition, 10 replicates of both control
(TENO3ZR49-D001) and transgenic sovbenn seed (TSNIB2920-0001) produced expected nogative and positive
results for the AAD-12 protein confirming that the ELTSA assay functioned as expected,

X [IDENTIFICATION |

Event-specific PCR {one primer wis specific to the 37 integration junction for event 416), using genomic DNA
extracted from sovbean seeds. confirmed that TSM032045-0001 was negative for event 416,

RE-CERTIFICATION DUE DATE! I April 0, 2015

STUDY COMPLETION DATE: ‘-‘ Apeid 00, 2010
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STUDY COMPLETION DATE:

Ol -~ ppr 200 T

DATE:

& -4&; A0

DATE:

Ot Ape  2oio

All raow data assocanted with this stady will be recorded in the Dow AgroSciences archive. This study was conducied
in accordance with the Good Laboratory Practice Standard, 40 CFR Part 160,135 (b) unbess otherwise noted. The GLE
status of the commercial molecalar laddes from Invitrogen was unknown s fts chain of custody was not monitored.  Transgenic
soybean seed TSNO32945-0001 and control soybean seed TSNOI2920-0001 were not processed under GLP.

Deviation |- identified Control Seed, TSNO32949-0001 as Noa-GLP.
Deviation 2- Addad reference substance TSNO30T732-0001 1o the reference substances used section.
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APPENDIX I1V-B
Analytical Report -

Covance Laboratories Inc.

Compositional Analysis of Soybean Based Poultry Diets and Meal Ingredients

for DAS Protocol No. 101088
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Analytical Subreport

Coempositional Analysis of Soybean Based
Poultry Diets and Meal Ingredients for DAS
Protocol No. 101088

Dale W. Fletcher

Genesis Midwest Laboratories
Telephone No. 715.743.4557

E-mail: dwfletcher@genesismidwest.com

Jane 7. Sabbatini

Covance Laboratories Inc. (Covance)
3301 Kinsman Boulevard

Madison, Wl 53704

Telephone No. 608.395.3604

Fax: 808.310 8200

E-mail: jane.sabbatini@covance.com

Dow AgroSciences LLGC

9330 Zionsville Road
Ingianapoiis, IN 46288
Daland R. Juberg

Dow AgroSciences LLC

9330 Zionsville Road
Indianapalis, IN 456268
Telephone No. 317.337.3787
Covance Laboratories Inc.
3301 Kinsman Boulevard
Madison, Wisconsin 53704 USA
DAS Protocol No. 101088
B223-016

1002382

Final

16 Nov 2010
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A% Protocol No,: 101088
Covance Client Identification: 1002382
Covance Mo 8223084
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DAS Protocol No.; 101088
Covance Client Identification: 1002382
Covance Nao.: 8223-016

QUALITY ASSURANCE STATEMENT

This report has been reviewed by the Quality Assurance Unit of Covance Laboratories
Inc. and accurately reflects the raw data. The following study specific inspections were
condueted and findings reported to the principal investigator (P1), study dircctor {SD),
and associated management.

Date Reported  Date Reported

Inzpection Dates toPland PI (0 SD and SD

Fram Ta Phase Management  Managesnent

01 8ep2010 01 Sep 2010 Analytical Chemistry 01 Sep 2010 01 Scp 201U
03 Qet 2010 1§ Oct 2010 Data'Table Roview 180t 2010 11 Now 2010
02 Nov 2010 403 Nov 2010 Draft Report and Data Revicw 03 NMow 2010 11 Novw 2010
10 Wov2010 10 Nov 2010 Revised Dreft Report Review 10 Nov 2010 16 Nov 2010

g Hov JO
Date

Page 3 of 96
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DAS Protocol No.: 101088
Covance Clieni 1denlification: 1002382
Covance No.: §223-016

SIGNATURE

Mzm He -Now - 2010
ank Z. Sabljatini Date

neipal Investigator
Covance Laboratories Ine.

Fage 4 of 36
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DAS Protoco]l Nooo 101088
Covance Client Identification: 1002382
Civvance No.: 822306

KEY PERSONNEL
Dow AgroSciences LLC Covance (Madison, W) Quality Assurance
Daland R Juberg Timothy L Vailey
Spansor Representative Seror Manager

Genesis Midwest Laboraterics
Dade W. Fletcher
Study Drecror

Covanece (Madison, W) Nutritional Chemistry and Food Safety

Marlo M. Vasquez Supervisors
Vice President and Geacral Manuger Andrea Houpe
Douglas ), Winters Chriztopher Zais
Direcior

Steven B. Mol rary
Lori Ross
Associale Direclur Robert C. Grahn
lane 7. Sabbatini Dustin LaRue

Principal [nvestigator
Chad B. Volkmann

Rebecen Lall

Sudy Coordinater Donald F. Labno
Managery Jeffroy E. Maly
Diavid Fall

Christepher P. Belmas
Brent A. Rozema

Luke M. Muschinske
John W, Austad

Jamcs DeVault
James Wehmmann

Fovan P. Ellefzon
I Woses Koch

Jason L. Fladhamemer
Mathan 1. Paske

Richard P. Sanders
Ay Melson

Erie C. Katleski

Page 5 of 96
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DAS Protocol Ne.: FOLOSE
Covance Client ldentification: 1002382
Caovance No.: §223-016

INTRODUCTTON

The objective of this portion of the study was to conduct compositional analyses of the
formulated diets and of the meal ingredients employed in the formulated diets.

STUDY TIMETABLE

Analytical Start Date: 14 Jun 2010
Analytical End Date; 22 Oct 2010

REGULATORY COMPLIANCE

This study was conducled in accordance with the Envitonrmenial Protection Agency
(EPA) Good Laboratory Practice (GLP) Standards, 40 CFR 160 with the following
exCEpLions:

+ Reference standards (if applicabie) were not listed in the protocol or characterized
according to GLP standards and retainer samples from gach batch of the reference
standards will not be retained.

» Stability of the test, control and reference substances were not verified analytically;
however, that was not within the stated purpose of this portion of the study as defined
by the protocol.

s Mycotoxin testing was conducted and reported by non-GLP laboratories {(Romer
Labs, [nc. and Veterinary Medical Diagnostic Laboratory). The raw data for the
non-GLP portiens of the study will not be archived in a GLP facility.

These exceptions had no effect on the integrity or quality of the study.

Page & of 96
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DA S Protacol Mo 101088
Covance Client Identification: 1002382
Covance No.. §223-016

MAJOR COMPUTING SYSTEMS

‘The major computer svsterns used on this study inctuded, but were not limited to, the
following systems:

» Balance (balance weight capture system)

s  PCCalc (result calculation systen)

»  Waters Empower® Chromatography Manager (data acquisition and result
calculation system)

s ICP WinLab32™ (ICP spectrometry)

« Laboratory Information Management System (sample and assay tracking)

» LabWare Laboratory Information Management System (NTMS) (reagent and
solution preparation (racking)

¢ Metasys or REES {(monitor and document facility storage conditions)

» Elan (ICP-MS)

e [JV-Visible Chemstation (data acquisition)

¢ eMotes (official study comrmunication system)

o MADCAP (dilution calculation system)

o WINGZ (calculation of standard curve)

2 Empower is a repistered trademark of Waters Corporation

All version numbers of the applications are maintained in the logbook for the
applications,

TEST SAMFLES

Test Sample Identification
The test samples were as follows:

= {‘ommon corn meal

» Soybean meal

=  Representative (500 g) feed samples

» Animal feeds collected at initiation of cach phase {starter, prower, finisher)
Storage Condition

Upon receipt, the test samples were stored in a freezer set to maintain -20£10°C,

According (o information provided by Romer Labs, Ing., samples that were sent to Romer
Labs, Inc. were stored at room temperature until being analvzed then stored at
approximately 32°C. Sammples sent to Veterinary Medical Diagnostic Laboratory were
stored at room temperature.

Page 7 of 96
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DAS Protocol Moo 101088
Covance Client ldentification: 1002382
Covance No.: 8223-016

Characterization, Purity, and Stability

The purpose of this portion of the study was to determine the composition of the fest
samples. The sponsor has deemed that the test samples, when stored frozen, are stable
far the duration of the experimental phase of this studv.

Certificates of analysis of the reference standards, when applicable, will be archived at
Covance. When applicable, refercnce standard stability [e.g., expiralion, shelf life, retest
date, re-certification date, or equivalent] was documnented in the raw data.

Disposition

Any remaining prepared dilutions or extractions of the lest samples (if applicable) will be
discarded at Covance. Any remaining lest samples will be archived at Covance for one
vear or until the final disposition is directed by the sponsor. Any remaining refercnce
standards may be used for other testing.

Samples sent to Romer Labs, Inc. and Veterinary Medical Diagnostic Laboratory will be
disposed of according to each facilities Incal procedures.

SAFETY

Salfely precautions were taken as outlined in the Environmental, Health, and Safcty
section of the Covance Policies and Procedures Manual.

RESERVE (ARCHIYE) SAMPLES
Rescrve samples were not required for this portion of the study.

SAMPLE RECEIPT AND HANDLING

The samples were entered imto the Covance I_aboratory Information Management System
(LIM5) with unique LIMS numbers. Each sample identification was matched with the
Covance LIMS information. Documentation of the samples upon receipt at Covance was
maintained in the raw data. Samples were ground prior to being analyzed. Any
additional sample processing was documented in the raw data.

Page 8 of %6
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DAS Protocol Mo.: 101088
Covance Client 1dentification: 1002382
Covance No.: 8223-014

EXPERIMENTAL DESIGN

This study was conducted in accordance with Dow AgroSciences LLC DAS Protocol
No. 101088 using approved methods to determine the compeosition of the test samples.
See Tables 1 through 4 for the methods used for analyses. See Tables 3 through 8 for the
results. Mycotoxin analyses were subcontracted to Romer Labs, Inc. (a non-GLP test
site). Samples were sent to the following address:

Romer Labs, [nc

130 Scylemaster Drive

Union, MO 63084-1156

Telephone No.: 636.583.8600

Responsible person: Christy Brewe, Laboratory Manager

Romer Labs, Ine. subsequently subcontracted the ergot screen and ¢osporein testing to
the Veterinary Medical Diagnostic Laboratory at the University of Missouni. The address
was as follows:

Veterinary Medical Diagnostic Laboratory
College of Veterinary Medicine

University of Missauri

Columbia, MO 65211

Responsible person: Geerge Rottinghaus, Ph.D.

See Appendix A for a summary of the Covance analytical methods referenced by the
Covance method mnemenic. See Appendix B for the analytical methods used by Romer
Labs, Inc. and Veterinary Medical Diagnostic Laboratory.

The samples were analyzed singly unless otherwise determined by Covance methods
and/or standard operating procedures. Quality controt samples (duplicates, recoveries,
certified reference standards, blanks, or validated control samples) were prepared and
analyzed with each analvtical run. Any additional analyses or re-analyses were
documented and justified in the raw data.

Page 5 o0l96
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48 Protocol to.: 101088

Covance Client [dentification; 1002382

Covance No. 8223-016

Table 1. Analyses Required for Common Corn Meal Samples

Analyle Method Mnemonic'

Crude fiber CFlB
ADF ADF A
NDF NDFA

Minerals (Ca, P, K. Na, Zn, Cu, Fg, Mg, Mn} 1CPS

Salenium MS1

Amino acid profile
(Aspartic Acid, Threonine, Serine, Glutamic Acid, Proline,
Glycine, Alanine, Cystine, Valing, Methioning, [soleucine, Leucine, TALCPLC
Tyrosing, Phenylalanine, Lysine, Histidine, Argininc, Tryptophan)

Fally acid profile FAPM

Choline COa

Moisture M100

Fat FSOX

Protein PGEN

Ash ASHM

Curbohyirates CHO

Trypsin inhibitor TRIP

Phyvtic acid PHYT

Raffinose SUGST

Furfurgl FURF

Ferulicicoumaric acids ACID

Myeotexin screen

Document [denfification

Aflatoxins B1, B2, G1,and G2

CAM-000154-0

Zearalenpne

CAM-0239-0

Deaxynivalenol, 3-acety]- deoxynivalenol,
1 5-acetyl-deoxynivalenoal, T-2 toxin

CAM-000D31-2

Fumonisinas B1, B2, and B3

CAM-SOO XX

Moniliformin

mon-t-01-00. 1

Cyelopiazonic A¢id

AM-000208-0

Oosporein

TOX-MET-750.01

Ergot screen:  Ergosing, Ergotaming, Ergocornine, Erpoeryptine,
and Ergocristine

TOX-MET-700.03

' Analylical methods (except Mycotoxin methods) are kept an file at Covance,

"hethod title is Multitoxin LC-MS/MS detection in grains and pet fand.

Page 10 of 96
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BAS Protocol No.: 101088

Covance Client {dentificatian: 1002382

Covance Mo 8223016

Table 2. Analyses Required for Soyvhean Meal

Analyte Method Moemonic'

Crude tiber CFIB

ADF ADFA

NDF MNDF A

Minerals (Ca. F, K. Na, Zn, Cu, Fe, Mg, Mn) ICPS

Seleniym iy
Aming acid profile
Aspartic Acid, Threonine, Serine, Glutamic Acid, Proline, Glycine,
.-E«Iar?ine, Cystine, Valing, Methionineg, 1solencine, Leucine, Tyr);sine, TALC/PLL
Phenylalunine, Lysing, Histidine, Arginine, I'myptophan)

Choline COL4

Muoisture AM100

Fat F30X

Proigin FGEN

Ash ASHM

Carbohvdrates CH»

Trypsin inhibiter TEIP

Phytic acid PHYT

Lectin LECT

Isoflavones, free and conjugated Daidzein, Genistein & Glycitein ASOQOF

Mycotoxin screen

DVorument ldentification

Aflaloans B1, B2, G, and (32

CAM-000263-1

Zearlenane

CAM-000239-0

Deoxynivalenol, 3«acetyl- deoxynivalenol, 15-acetyl-
deoxynivalencl, T-2 toxin

CAM-000031-2

Fumonisins B1, B2, and B3

CAM-X30000K-%°

' Analytical methods (except Mycotoxin methods) are kept om file at Covanee.

IMethod title is Mullitoxin LE-MS/MS detection in grains and pet food.

Page |1 of 96
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LAS Pratbeol Mo, 101088
Covance Cliend Idenitfication: 1002382

Covance Mp.: $223-0746

Table 3. Analyses Required for Representative (500 g} Feed Samples

Analyte Methed Mnemuenic'
Crude fiber CFIR
ADF ANFA
NDF NDFA
Heanry metals (As. Od, He, Py, S, S, Mo, o, Cr ME K
Minerals { Ca, P, i, Na Zn, Uy, Fe, Mg, Mna) 1CPS
Fluoride FLUR
Chloride CL
[odine IOL
Amine acid profile
tAspartic Acid, Threoning, Serine, Glutamic Acid, Proling, Glyeine, Alanine, Cvstine. TALETILE
Valine, Methionine, 1soleucine, Levcine, Tyrosine, Phenylalanine, Lysine, Histidine, e
Argining, Trepiophan)
Vitamin A & Beta-carotens AFDIABCHC
Vitamin B] {Thiamine) BIDE
Vitamin B& {Pyridoxing) B6A
Vitamin B12 B12F
Vitamin D2 DFD1
Miacin (Micetinic acid) ™A
Folic acid FOAM
PMantathenie acid PN
Toeopherols TTLC
Biotin RIOM
Cheline COL4
Muaglure 100
Eat FSOX
Protein PGEN
Asgh ASHM
Carbohydrates CHO
Calories CALC
Chloninated Hydoocarbon peslicides
LAldrin, BHC {Alpha), BHC {Beta), BHC {Deha), Chlordane, DDT Related substances,
A - : QP
Dieldrin, Endrin, Thivdan,
HCE, Hepiachlor, Heplachlor Epoxide, Lindane, Methuxychior, Mirex, PUB)
Organuphosphate pesticides
{Diwzinen, Disultoton, Ethivn, Malathion, Methy] Parathion, Ethy] Parathion, Thimet, OPCL
Trithion
Document
Myeotoxin sereen Identification
Aflatoxins BI, B2, Gl, and G2 CAM-000263- |
Feurlemone CAM-I239.0
Deoxynivalenol, 3-acetyl- deoxynivalenal, 15-acetyl-deaxy nivalenasl, T-2 toxin CAM- 003 1-2
Fumonisins B, B2, and B3 CAM-DOO0TN- X2
Monilifoirmin mon-t-{1-(80 1
Cycloptaronic Acid ANNKI299-03
Quspurzin TN -MET-TS0.01

Erpot sercen: Ergosine, Ergotamine, Ergocomine. Erpocryptine, and Ergocristine

TOX-MET-T00.05

! Analytical methods {except Mycotoxin methads} are kept on file at Covance.
Method titte 15 Multitoxin LO-MS/MS detection in grains and pet food.

Page 12 aT 94
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DAS Protoco! No.: 101088
Covance Client bdendification: 1002382
Covance Nu.s 8223016

Table 4. Analvses Required for Animal Feeds Collected at Initiation of Each Phase

Analyle Method Mnemonic'
Dry Matter” T
Fat FSOX
Protein PGEN
Ash ASHM
Crude Fiber CFIB
Carbohydrates CHO
Calories {Gross Energy) CALC
Minerals (Ca, P) 1CPS

! Analytical methods are kept on file at Covance.
*Dry matter was calculated according ta the following squation:
Diry Matter = 100 - %6hoisture

CONTROL OF BIAS
All samples were treated identically during analysis to minimize assay bias.
STATISTICAL EVALUATION

Mo statistical evaluations will be made.

RECORD RETENTION

Alt raw data generated at Romer Labs, Inc. and Veterinary Medica! Diagnostic
Laboratory will be archived at the performing lahoratories per their local procedures.

All documentation, records, pretocol, protocel amendments, sample analysis outline, and
final sub-report generated at the Covance sit2 as a result of this study will be archived in
the storage facilities of Covance. These materials will be retained by the Covance site at
which the work was performed. The Covance archives staff will contact the sponsor after
at least | year following report finalization to determine disposition of the archived
materials (except for the raw data on durable media, study comraspondence, and final sub-
report which will be kept by Covance). The sponsor will then authorize the transport of
the materials to their site (or that of their designee), or authorize the transport of the
materials to the archive facilities of EPL Archives, Inc,, Sterling, VA (EPL). Ifthe
sponsor chooses to transler materials to EPL, Covance stafT will have access to those
materials for continued research or regulatory audit.

In the event the sponsor fails to indicate disposition, Covance materials will be

transferred to the EPL storage facilities. The sponsor will be charged annual fees by EPL
for the use of their archive facilities.

Page 13 of 96
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DAS Protocel Moo 101088
Covance Client Identification: 1002382
Covance Mo 8223-015

The supporting records o be retained at Covance bul not archived with the study data
will include, but not ke limited to, the following items:

Certificates of Analysis of the reference standards (if applicable)
Durabie media records

Employee training records

Instrument cafibration and maintenance records

Storage temperature records

Standard Operating Procedures

Reference standard logbooks

e AT e

RESULTS

The analytical results are in Tables 3 through 8. Al of the results are reported on a fresh-
weight basis and are deemed acceptable.

Page L4 of 26
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DAS Protocol No.: 101088
Covange (lient 1dentification: 1002382
Covance No.: 8223-01¢6

PROTOCOL DEVIATIONS

Protocol

Actual Procedure

Protocol Section 1.3.4 lists the analytes to be
analyzed for the mycotoxin screen.

The following analvtes were tested but were not
requested by the protocol:

Ochratoxin &
HT-2 toxin
Diacetoxyscirpenol
Meosalaniol
Fusarcnon X
Nivalenni

Citrinin

The results for these analytes are not tabled in the
Covance subreport. :

Protocol Section 1,3.8 lists the analyses o be
done for the animal feeds,

Although it was not required by the protocol, data
were also generated for copper, iron, magnesivm,
manganese, potassium, sodium and zine.

The reference standards and results for these
analytes are not tabled in the Covange subreport.

Protocol Section 1.6 indicates that signed and
dated reports af other professionals involved in
the study will be included in the final report,

For the subcontracted wark performed by Romer
Labs, Inc. and Veterinary Medical Diagnostic
Laboratory, an unsigned (no wet signature) report
was issued by Romer Labs, Ing,

These deviations had no effect on the integrity or quality of the siudy.

Page 15 of 96
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Table 5
Analyses of Commaon
Carn Meal-Fresh Weight

Sample Description

Commerecial Com

Covance LIMS # 00600151
Proximate (%)

Moisture 14.6
Protein T.19
Total Fat 3.36
Ash .13
Carbohydrates 73.7
Avid Detergent Fiber (%) 1.55
Neutral Detergent Fiber (%) 622
Crude Fiber {%) ' 1.34
Choline-Free (mg/1 00y} 4.8
Trypsin Inkabitor (TTL)/mg)* 53
Phytic Acid (%) 0,705
Furfural fppm} (1968
Ferulic Acid {ppm) 1470
p-Coumaric Acid {ppm) 162
Raffinose (%) 0.147
Minerals [ppm)

Calcium do 8§
Copper 1.71
Iraon 16.5
Magnesium 823
Manganese 354
Phosphorus 2240
Potassium 2EB60
Sodium < 100
Zinc 17.3
Selenivm {pph) Q6.0

* TIU - Trypsin [nhibitor Units

Page 16 of 96
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Covance §223-016
Tabie 5 DAS Protocal 101088
Analyses of Common
Corn Meal-Fresh Weighy

Sample Description Commereial Com
Covance LIMS # DOe0G151
Amine Acids (mg'g)

Aspartic Acid 4.51
Threonine 252
Searine 320
Glutamic scid 123
Proline 5.88
Glycine 280
Alaning 516
Cystine 1.47
Valine 332
Methioning 1.39
[solencine 257
Leucine B4l
“I'yrosine 2.66
Phenylalanine 343
Lysine 202
Histidine 1.75
Arginine 350
Tryptaphan 0616

Page 17 of 96
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Covance $223-016
Table § DAS Protocol 101088
Analyses of Common
Corn Meal-Fresh Weight

Sample Description Commercial Corn
Covance LIMS # Q0600151
Fatty Acids (%)

&:0 Caprylic <2 (00401
10:0 Capriz = 000400
12:0 Lauric < 0.00400
14:0 Myristic < 0.00400
14:1 Myristaleic = 0.0040{)
13:0 Pentadecanoic =2 0,00400
15:1 Pentadecenoic =< (3,00400
16:0 Paimitic 0.331
15:1 Palmitoleic (100430
17:0) Heptadecanoic < 0.00400
17:1 Heptadecenoic = 0.00400
14:0 Stearic 0.0624
18:1 Oleic 0.852
18:2 Linoclcic 1.70
18:3 Gamma l.inolenic < (100400
18:3 Linclenic n.03a1
20:0 Arachidic D128
20:1 Eicosenoic 0.04725
20:2 Eicosadienoic ' < 0.00400
20:4 Arachidonic < 0.00400
2013 Eicosatrienoic < (100400
22:0 Behenic 0.00445
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Table 5
Analyzes of Cammon

Corn Meal-Fresh Weight

Sample Description
Covance EIMS #

Cammergial Comn
Q060151

Mxycotoxin Screen’
Alfatoxin B1 {pph)
Alfatoxin B2 (pph)
Alfatoxin G1 (pph)
Alfatexin G2 (pph)
Zearalenone {ppb)
Fumanisin B1 {ppm)
Fumenisin B2 {ppm)
Fumonisin 83 (ppm)2
Deoxynivalenal (ppm)
3-Acetyl ON (ppm)
i5-Acer] DON (ppm)
T-2 Toxin (ppm)

Ergot Screen {pph) !
Ergosinc

Ergatamine
Ergocomine
Ergocryptine
Ergoeristine

Cyelopiazonic Acid (ppm)’
Qospoteit Scteen {pp-m]1

Moniliformin ggpm)]

<L0
<1.0
<1.0
<1.0
=100
038
0.2
0.2
01
<}l
<01
<0.]

=5
=5
<5
<5
<5

<05
<7
<), 1

DON = Dieoxynivalenal

ND = Net detected

*Assays performed in non-GLP facility
"Matrix spike recovery of 122.0%.
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Covance 8223-016
Table 6 DAS Protocol 101083
Analyses of
Sovbean Meal-Fresh Weighi

Sample Descriplion Soybean Meal Soybean Meal Scybean Meal Sovhean Meal Soybean Meal
Client Sample # TENGI294S  THNO32947  TSNOI2048  TSNO32949  TSNGIZH20
Covance LIMS # 600146 00600147 00600148 D600 14% 00600150
Proximate (%)

Moisture 4.7 6.01 3351 535 537
Protein 50.7 46.3 53l 485 483
Total Fat 0.600 0.879 0.820 0. 760 0.73%
Ash 6.60 6.37 6.40 &.61 £.63
Carhohydrates 37.2 40.4 34.4 IR R 378
Acid Dewerpent Fiber (%) 339 R 3.60 467 4.28
Neutral Detergent Fiber (%) 459 .84 5.99 .53 7.16
Crude Fiber (%) 2.97 382 338 1,41 .45
Isoflavones {ppm)

Daidzein 43.6 5.0 57.8 428 47.2
Glycitein 17.8 <10.0 <10.0 144 157
Genisteln 46,7 45.1 49.8 441 s0.1
Daidzin {as aglycone) a7l 1760 1350 1720 1150
Gilyciiin {as aglycone) 235 153 24 298 338
CGenistin (as aglycone) ) 1260 1770 1360 1940 1430
Choline-Free {mg/100)g) 2335 246 226 256 232
Trypsin Inhibitor (TT N megh* .51 147 221 315 254
Phytic Acid (%s) .30 144 1.0% 1.31 1.31
Leclin (H.U /mg)** (.10 <0.10 <0.10 <0110 <010

Minerals (ppm}

Calcium 2950 2330 2300 2340 3180
Copper 14.0 112 104 158 13.1

Iron T4 77 732 735 784
Mapnesium 2820 2930 2740 2520 2851
Manganese 228 340 236 36.2 24.4
Phaosphorus 5830 6860 5970 FI50 £500
Potassium 22600 24400 23200 23800 23000
Sodium < 100 < 100 177 < 100 < 100
Zinc 48.8 3.8 373 457 474
Selenium (ppb) 226 515 444 1019 251

*I'IL) - “['rypsin Lohibitor Units
¥¥H.IL - Hemagphtinaring Unit
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Analyses of

Sovbean Meal-Fresh Weight
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Covance 8223-016

DAS Protocol 101088

Sample Description

Soybean Meal Sovbean Meal Scybean Mesl Sovbean Meal Soybean Meal

Clieot Sample # TSMNO032%945  TSNO32947  TSNO32948  TSMO032949  TSM0G32920
Covance LIMS # 00600146 Q0600147 006001 48 00600149 Q060150
Amino Acids (mg/g)

Aspartic Acid 54.8 51.8 58.6 54.5 553
Threonine 207 18.5 208 19.2 0.3
Sering 256 238 256 239 253
Glutamic Acid B5.3 803 91.5 B30 83.7
Proline 5.6 227 254 238 237
Gilycine 1.2 19.9 21.5 200 20.8
Alunine 218 19.¢ 222 207 e
Cystine 708 6,88 6.58 6.61 6,89
YValine 237 213 241 218 223
Methionine 7.03 &16 G.43 5.54 6.47
Isoleucine 226 20.7 23.2 200 218
Lengine 38.5 isn 397 363 374
Tyrosine 18.7 16.6 18.% 17.3 18.0
Phenylalanine 255 229 26.6 24.5 24.6
Lysime 307 249.0 320 303 207
Histiding 13.5 11.% 133 126 12.4
Argining 359 337 354 35.1 34.7
Tryptophan §.43 7.43 .48 762 8.23
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Covance 8223-016
Table & DAS Promcol 101088
Anpalyses of
Soybean Meal-Fresh Weight

Sample Description Soybecan Mcal Soybean Meal Soybean Meal Soybean Meal Soybean Meal
Client Sample # TSNO32045  TEMN032047  TSMNO3Z048  TYENO32240 TENOI2920
Covance LIMS # 00600146 00600147 COE00148 0600143 Q0600150

Mycotoxin Sc reen’

Aflatoxin B1 {ppb) <1.0 <10 <1.0 <10 <1.0
Aflatoxin B2 {pph) =1.0 <1.0 <10 <10 <1.0
Aflatoxin G1 (pph) <1.0 <1.0 <1.0 <1.0 =1.0
Aflatoxin G2 (pph} <].0 <1.0 <1.0 1.0 <i.0
Zearalenone (pph) <100 <100 <100 <100 <100
Fumaonisin B1 (ppm) ] =f.1 =0.1 <1 <0.1
Fumanisin B2 {ppm) <0.1 <01 <0.1 <01 <0).1
Fumonisin B3 (ppm)* 0.1 <0.] <1 <1 <0.1
Deoxynivalenol {ppm} ' 0.7 07 0.7 0.4 0.7
I-Acetyl DON (ppm) <0.1 <ih] <l <1 <(.1
15-Acetyl DON (ppm) =01 0.1 <0,1 <1 =g
T-2 Toxin {ppm) =01 <{1 <0.1 | <0.1

DON = Deoxynivalenol
ND - nane detected
]Assa}'s performed in non-GLP facility

*Matrix spike recovery of [22.0%.
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Covance 8223-016
Table 7 DAS Profocol 101088
Analyses of Represenlative
(500 g} Feed Samples

-Fresh Weight

Maverick haverick hlaverick

Sumple Description Starter Grower Finisher
TENQ32045 TSN032845 TSMNO32045

Covance LIMS # (OR0013% UOEG0] 40 00800141
Proximale (%)
Molsture .67 10.0 0.3
Protein 2337 226 201
Taotal Fat 7.04 T20 7.34
Ash 6.52 6.04 522
Carbohydrates §53.1 4.2 57.0
Calovies (keal/100g) 37 J72 74
Fibers (%)
Acid Detergent Fiber 2.49 2.36 2.51
MNeuttal Detergent Fiber 7.10 6.89 6.67
Crude Fiber 200 1.97 1.84
Yitaming
Biotin (megle) .321 0244 0294
Chueline-Free (mg/100g) 151 143 133
Folic Acid {(megig} 141 1.51 1.29
Miacin (mog/g) 273 749 57.8
Panothenic Acid {mcg’g) 32.8 312 28.0
Vitamin A (1U/g) 14,1 . 64D 14.9
Beta Carotene (mg/100g) 00267 0.0293 0.0304
Vitamin B 1/Thiamine HCI (mg/100g) 0357 0.345 0.345
Vitamin B&/Pyridoxine HC1 {mep/g) 11.0 3.3 12.9
Vilamin B12 {megig) G0187 ©0.0236 0.0255
Vitamin D3 (U/g 370 3352 338
Alpha Tocapherol {mg100g) 3.54 3.51 372
Beta Tocopheral (mg/100g) <41.500 <0.500 <0500
(tamma Tecopheral {mg/100g) 4.05 4.09 4.11
Delta Tocopherol (mg/ 1002} F12 1.1 L.0&
Metals (ppb)
Arsenic 234 152 173
Cadmium 128 500 5.5
Lead 55.2 hd 8 491
Mercury <10.0 <10.0 =100
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Covance §223-016
Tuble 7 DAS Protocol 101088
Analyses of Representative
{300 g) Feed Samples

-Fresh Weighi
hMaverick Maverick Maverick
Sample Description Starter Grower Finisher
TSNG32945 TENC3294 5 TEN032945

Covance LIMS # G0800139 00800140 GORO0141
Minerals {ppm)
Calcium 11700 10600 Q160
Copper 15.9 13.8 16.0
fron . 348 308 252
Magnesinm 1630 1580 1430
Manganase 722 R4.9 753
Phosphorus 9210 TE90 68730
Potassium 1&G0 13300 EUEQ
Sodium 1960 19380 192110
Zine 271 113 101
Trace Minerals (ppb}

Cobalt 136 272 233

Chromium 2330 1420 1320

Molybdenum 3700 3170 2880

Selenium 410 468 437
Other insrganics

Chloride (%) 0.389 0410 0.373

Fluoride (ppm) 45.0 303 310

lodine (ppm) 306 1.90 1.54

Sulfur (%) 0.357 (.335 0.292
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Covance 8223.01¢
DAS Protocol 10088

Maverick Maverick Maverick

Sample Description Starter Grower Finisher
TENO32945 TENO32943 TENO32945

Covance LIMS # Q0800139 Q080140 0OR00141
Amino Acids {me/g)
Aspartic Acid 23.0 23] 214
Threonine o.07 8.01 8.40
Sering 11.3 1.3 10.5
Glutarmic Acid 3491 19.2 72
Proline 12.9 12.8 126
Glycing .20 8,41 K63
Alanine 11.2 11.1 10.8
Cvstine 313 3.12 309
Yaline 11.1 11.1 10.7
Methignine 5.83 $.12 546
isoleucine Q.89 2.97 a7
Leucine 18.8 18.8 15.0
Tyrosine 8.25 8.20 772
Phenylalanine 11.5 11.4 1035
Lysing 1.8 12.0 110
Histidine 6.03 5.90 578
Arginine 15.00 14.8 14.1
Tryptophan 3.17 182 268
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Anaiyses of Representative
{300 g) Feed Samples
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Covance 8223-016
DAS Protocol 101088

-Fresh Weighl

Maverick Maverick Maverick

Sample Description Starter Grower Finisher
TSN032%45 TENG32945 TEN032945

Covanee LTMS # (CB0O13% 00800140 C0800141
Mycataxin Screen'
Alfatoxin Bl pph) <1.0 <10 =L.0
Alfatoxin B2 (pph) <1.0 <10 <10
Alfataxin G1 {ppb) <14 <1.0 =1.0
Alfatoxin G2 {ppb) <1.0 <1.0 =10
Zearalenone (ppb} <100 <100 <100
Furnonisin B1 (ppm) 0.4 03 0.4
Fumenisin B2 (ppm} =01 =0.1 0.1
Futnonisin B3 (pprm} <01 =f.1 =01
Deoxynivalenol {(ppm) .1 0.2 0.2
3-Acetyl DON {ppm)} <01 <0.1 <1
15-Acety| DON {ppix} <.l <11 =11
'I-2 Toxin {ppm) <0.1 <. <01
Ergot Screen (ppb) '
Ergosine <5 <5 =5
Ergotamine =5 <5 <5
Ergocorning =3 =5 =3
Ergocryptine <5 <5 <5
Ergocristine =5 =5 =5
Cyelopiazonic Acid (ppm} <05 0.5 <05
Ousporein Screen (ppm)’ <2 <2 <2
Maniliformin (ppm)’ : i) =0.2 <02

DON = Deoxynivalenol
WD =Not detected

! Assays performed in non-GLP fagility

Page 26 of 36



GML Study No. 208-008-21 / DAS 101088

Table 7

Analyses of Representative
(SO0 £y Feed Samples
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Covance 8223-014
DAS Protocel 101088

-Fresh Weight
Maverick haverick Maverick
Sample Description Starter {irower Finisher
TSN032845 TEND32045 TSN032545

Cavance LIMS # (8139 BOB0140 Q08141
Organochlorinated Screen (pph)
HCB < 6,50 < 6,50 < £.50
Alpha-BHC < 12.5 = 12.5 < 12.5
Lindane {Gamma-BHC) =125 = 12.5 =125
Beta-BHC <12.5 =123 <12.5
Heptachlor <125 <12.5 <125
Delta-BHC <125 <123 <125
Aldrin < |25 <12.5 <125
Heptachlor Epoxide <123 e <i2.5
Dhcldrin =125 <125 < 12.5
p.p-DDE <125 <125 =<12.5
Endrin < 18.5 < 18.5 < 18.5
p.p-2DD < 185 <= 185 = 1H.%
pp-DDOT <230 <250 <250
Mirex <123 =12.% =123
Methoxychlor <3ls <31.5 <3l.5
PCE (Arochlor 1254) < 250 < 250} = 230
Tech Chlordane < 500 = 50.0 = 50.0
Thindan {total of endosulfan L1,

and endosulfan sulfate) < 37.0 < 37.0 <37.0
Organophaosphate Screen (ppb)
Thimet < 20,0 < 20.0 < 20.0
Diazinon < 20.0 < 20.0 <200
Disulfaton < 25.0 < 25.0 <230
Parathion-Methyl <250 =230 =250
Malathion <200 = 20.0 < 20.0
Parathion-Ethyl =300 =30.0 < 30.0
Ethion <2000 <200 <200
Trithion <300 < 300 = 30.0
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Covance 8223-016
DAS Protocal 101088

LG 3540 LG 3540

Sample Description Starter LG C3540 Grower Finisher

TEN0Q32947 TENO32047 TEN032947
Covance LIMS # Lo80142 00BOO143 (080G 44
Proximate (24)
Woisture 956 0.2 10,5
Protein 221 21.0 18.8
Total Fat 7.00 718 6.85
Ash 6.50 5.82 551
Carbohydratss 54.5 358 58.2
Calories (koal/100g) 369 372 37
Fibers (%)
Acud Detergent Fiber 3358 2.90 291
Neulral Delergent Fiber 6.54 6.21 644
Crude Fiber 248 237 227
Yitamins
Biotin (meprg) 0.292 0.39% 0.240
Choline-Free (mg/100g) 135 157 1449
Folic Acid (mcg/ig) 2.21 1.99 1.64
Niacin (meg/g) 60.6 67,6 65,0
Fanothenic Acid (meg/p) 33.6 3.7 3.9
Vitamin A (ILKg) 12.5 14.7 109
Beta Caratene (mig/100g) {10285 01.0274 0.032%
Vitamin 81/ Thiamine HCI {mg/100g} 0.350 0.382 1372
Yitamin Bo/Pyridoxine HCl {mcg/g) 1.2 1.7 12.6
Vitamin B {2 {meg/g) 0.0207 0.0216 0.0173
Vitamin D3 [Urg 4.83 346 385
Alpha Tocopherel {mgf 100) 343 3.42 364
Beta Tocopheral (mef/ 1002} <0500 <Q.500 <0.500
Gamma Tocopherol (me/100g) 429 4.27 4,25
Delta Tocopherol (mEe100g) 1.37 1.34 1.24
Metals {ppb)
Arsenic 197 204 171
Cadmium e 123 103
Lcad 572 5638 434
Mercury =10.0 = 10.0 <10.0

Papge 28 of 96



GML Study No. 208-008-21 / DAS 101088 Page 175 of 262

Covance 8223-0146
Table 7 *AS Protocol 101088
Analyses of Representative
(500 g) Feed Samples
-Fresh Weight

LG C3540 LG (3540
Sample Deseription Starter LG C3540 Crower Finisher
TSNO32847 TSNO32047 TSN032947

Covance LIMS & HOEG0142 00800143 B0 44
Minerals (ppm}
Calcium 1200 R8O Q380
Copper 14.9 16.5 143
Iron 1 282 242
Magnesiom L1700 1580 1480
Manganese 744 0.0 B4.6
Phasphorus §230 7380 GG
Potassium 11100 Qg4 . 9220
Sodium 2040 2090 2040
Zinc %2.8 109 107
Trace Minerals (ppb}

Cobalt 239 23k 240

Chromium 14590 1750 F300

Molybdenum 1100 1090 412

Selenivm 347 502 512
Other iporganics

Chloride (%6) 0415 (.403 0378

Fluoride (ppm} 34.1 31.7 3%

lodine (ppm) 117 165 1.3

Sulfur (%) 0.362 {.344 0289
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{500 g) Feed Samples
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Covance 8223-016
DAS Protocol 101088

-Fresh Weight
LG C3540 LG C3540
Sample Description Starter LG C3540 Grower Finisher
TSN032947 TSMNO32947 TEND32047

Covance LIMS # QO8G0 142 (0800143 (GE00144
Amino Acids {mp/g)

Aspartic Acid 27 15 19.1
Threonina 8.64 841 7.63
Serine 11.0 10.6 934
Glutarmic Acid 387 37.0 33.5
Proline 12,3 1.9 11.1
Glycine e.17 864 7.91
Alanine 10.7 10.4 451
Cysline 3.04 3.06 2.75
Valine 10.6 399 .41
Methioning 5.88 521 3.10
[soleucine 0,78 923 8,40
Leucine 18.0 17.5 162
Tyrosine 7.71 772 6,78
Phenylatanine 10,9 10.4 053
Lysing 13.0 11.3 10.5
Histidine 5.68 524 482
Arginine 14.7 14.2 12.6
Tryptephan 2,93 266 2.40
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Table 7
Analyses of Representative
(500 g) Feed Samples
-Fresh Weight
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Covance 3223-016
DAS Protocol 101088

.G C3540 LG C3540

Sample Description Starter LG C3540 Grower Finisher

TENO32047 TEND3ZG47 TENO32947
Covance LIMS # O0OE00142 N0800143 0080144
Mycotoxin Screen'
Alfatoxin B1 (ppb} <1.0 <1.0 <10
Alfatoxin B2 (pph} <1.4} <1.0 <1.0
Alfatoxin Gl (ppb} <10 1.0 <1.0
Alfaloxin G2 [ppb} <1.0 <1.0 <10
Zearalenone (ppb) =100 <104 <100
Fumonisin B1 (ppm} 0.3 0.5 04
Fumonisin B2 (ppm} =1 <0.1 <01
Fumonisin B3 (ppm} <0.1 <0.1 <.l
Demoynivalenol (ppm} 0.2 0.1 ol
A-Acetyl DON {ppm) =01 =0.1 .1
15-Acety] DON (ppm) =01 <01 <41
T-2 Toxin {ppm) <0.1 =01 <1
Ergot Screen (ppb) '
Ergosine =5 =5 <3
Ergotamine =5 <5 =5
Ergocommine <5 <5 <5
Ergocrypting <=3 <5 =5
Ergcocristine =3 <5 <5
Cyclopiazonic Acid (ppm]' <5 <f1.5 <0.5
Oosporein Sereen {ppm]' <2 =2 =2
Moniliformin (ppm)’ <0.2 <. <f1.2

ON = Deoxynivalenol
ND = Not detected

' Agsays performed in non-GLP facility
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Covance B223-016
Table 7 DAS Protocel 101088
Anualyses of Representative
(500 g) Feed Samples

-Fresh Weight
LG C3540 LG C3540
Sample Desceription Starter LG C3540 Grower Finisher
TSMD32047 TENO32047 TSNO32947

Covance LIMS # (0E00142 00800143 Q0800144
Organochlerinaled Sereen (ppb)
HCB < 650 < 6.5 < 6,50
Alpha-BHC <125 <125 <125
Lindane {Gamita-BHC) <125 <12.5 = 12.5
Beta-BHC <125 < 12.5 <125
Heptachlor < [2.5 <125 <125
Delta-BHC <123 =125 < 12.5
Aldrin <125 <12.5 <125
Ileptachlor Epoxide <125 < 12.5 = 12.5
Dveldrin < |25 <12.5 <125
p.p-DDE <125 <125 < 12.5
Endon < I[85 < 18.5 < 18.5
pup-DDD <185 =185 < 18.5
p.p-DDT <250 <25.0 <250
Mirex <125 . <12.5 <125
Methoxychlor <313 < 31.5 <33
PCB (Arochlor 1254} < 250 < 250 < 250
Tech Chlordane =< 50.0 < 500 = 50.0
Thiodan {total of endosulfan 11,

and endosulfan sulfate) =370 <370 <37.0
Organophosphate Screen (pph) .
Thimet <200 = 20.0 < 20.0
Dazinon <200 <20.0 < 2.0
Disulfaton =250 <250 < 250
Parathion-Methyl <250 <25.0 <250
Malathion < 2000 <200 =< 20.0
Parathion-Ethy] = 30.0 = 310 = 30.0
Ethion <200 <200 =200
Trithion < 300 = 3.0 <300
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Covance 8223-016

Table 7 DAS Protocol 101088
Annlyses of Representative
(500 gy Feed Samples
-Fresh Weight
Pioneer 93882 Pioneer 935882 Pioneer 93BE2
Sample Description Starter Crawer Finisher
_ TENOI2048 TENO3II04E TENO3294%
Covance LIMS # Q0800145 Q0500146 OOBOO147

Proximate (%2)

Momsture 0,40 964 141
Pratein 233 23.1 216
Total Fat 7.06 EAR: 7.57
Ash 6.30 5.62 329
Carbohydrates 51.9 545 554
Calories {keal/100g) 372 375 376
Fibers (%)

Acid Detergent Fiber 2.77 2.5% 242
Weutral Detergent Fiber 5.00 5.86 377
Crude Fiber 219 2.09 208
Vitamins

Biotin {mce/e)} D389 0.402 (:.29]
Choline-Free {mg/t 00g) 148 1d4 136
Folic Acid (meg/z) 219 1.95 2.22
Nizcin {meg/'g) 103 108 971
Panothenic Acid (mcg/g) 5.0 2B.8 28.0
Vitarmin A (IL)/g) 17.2 FLS B.37
Beta Carotene (mg/100g) 0.0280 30311 0.0331
Vitamin B1/Thiaming HCI {mg/100g) 0.327 0.384 0359
Yitamin B&/Pyridoxine HCI (mcg/g) 10.9 1.3 112
Vitarmin B12 (meg/g) 0.0146 £.0183 0.0183
Yitamin D3 [Ulg 3.28 3.28 3.57
Alpha Tocopherol (mg/130g) 3.33 345 3.45
Beta Tocapherol {mpg/]100g) <0.500 <0.500 <0500
Gamma Tocopherol (mg/100g) 4.56 4.69 4.97
Delta Tocepherol (mg/100g) 1.41 1.43 1.51
Metals (ppb)

Arsenic 186 225 173
Cadmium 115 117 52
Lead alt 571 5338
Mereury =10.0 <i0.0 <10.0
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Covance §223-016
Table 7 DAS Protocel 101088
Anslyses of Representative
(500 £) Feed Samples
-Fresh Weight

Pivneer 93BE2 Pioneer 93882 Pioneer 93B82

Sample Description Stariet Grower Finisher
TEN0A2948 TENG32948 TENQ32%48
Covance LIMS # 00300145 D080C1 46 Q0800147

Minerals {ppm)

Caleium 11200 10104 94720
Copper 16.7 152 15.7
[ton 310 283 287
Magncsium Lasa 1530 14410)
Manganese 829 83.5 75.6
Phospharus T8 7460 6580
.Potassium 11300 10400 G480
Sodium 1999 2060 1230
Zinc 88.9 107 101

Trace Minerals {ppb)

Cobalr 261 230 236
Chromium 1740 1860 1330
Molybdenum - 309 13380 I120
Selenium 557 547 502

Other inorganics

Chloride (?4) 0.359 0383 0.372
Fluaride (ppm} 36.5 34.9 289
[odine (ppm) 230 0.83% 119
Sulfur (%) .366 0.340 (.304
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Covance 8223-016
Table 7 DAS Protocel 101088
Analyses of Representative
(500 z) Feed Samples

-Fresh Weight
Pioneer 93882 Pioneer 93B82 Pioneer 93B382
Sample Description Starter Girower Finisher
TSNG32948 TENGA2G4E TENGI2048

Covance LIMS # 00200145 00800146 OOROG147
Amino Acids (mp's)

Aspartic Acid 212 4.3 223
Threotines a.Rd 9.2l 8.41
Serine 12.7 1.9 .o
Glutamic Acid 46.5 d42.4 gz
Proline 14.5 13.5 127
Glycine 10.8 9568 905
Alanine 12.0 1.4 10.5
Cystine 310 .09 282
Valing 12.8 11.1 [.3
Methionine 2R 6.2% 377
[soleucine 1.6 10.3 938
Leucine 20.9 104 180
Tyroging 8.57 8.38 7.52
Phenylalanine 13.2 11.8 1.1
Lysine 13.6 124 10.8
Histidine 6.57 6.0 339
Artginine 18.0 16.2 14.9
Tryptophan 329 2.96 2.57
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Table 7
Analyses of Representative
(500 g) Feed Samples
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Covance 8223-016
DAS Protoeol 101088

-Fresh Weight
Pieneer 93BE2 Pioneer 93882 Picneer 93842
Sample Description Starier Crrower Finisher
TSMO3I2048 TSNO32948 TSMO3294%
Covance LIMS # OOBO0 145 00RO0146 00800147
Mycotoxin Screen’
Alfatoxin B1 (pph) <1.0 =10 <1.0
Alfatoxin B2 (pph) <10 <10 <1.0
Alfatoxin G1 (ppb) <1.0 =<1.0 =00
Alfatoxin G2 (pph) <] .0 1.0 <[
Zearalenone (ppb) <100 <1 =100
Fumonisin Bl (ppm) 03 03 03
Fumonisin B2 (ppm) <, | =i, 1 <.1
Fumonisin B2 {ppm) <1 <i0.1 =1
Beoxynivalenol (ppm) 0.1 0.1 0.2
F-Acetvl BOM (ppm) <).1 .1 .1
15-Acetyl DON (ppm) =0.] 0.1 0.1
T-2 Toxin (ppm) <01 <01 <1.1
Ergot Screen (pph) '
Ergosine <5 <5 <5
Ergotamine =5 <5 <3
Ergocornine =5 =5 =5
Ergocryptine =5 <3 <5
Ergocristine <5 <5 <5
Cyclopiazonic Acid {ppm)’ <0.5 <i.5 <05
Qosporein Screen (ppm)’ =2 =2 <2
Meniliformin (ppm)’ 0.2 <0.2 0.2
DOMN = Deoxynivalenol
™D = Not detected

! Assays performed in non-GLP fasility
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Covance 8223-016

Table 7 DAS Protacel 101088
Analyses of Representative
(500 g} Feed Samples
*Fresh Weight
Pioneer 93B52 Pioneer 930382 Pioneer 43882

Sample Description Starter Grower Finisher

TEN0I2948 TENGIZG48 TENO32948
Covance LIMS ¥ 00300143 QOE00 46 CHIROO1 47

Organochlorinated Screen (pph}

HCB < 8.50 <6.50 <650
Alpha-BHC < 12.5 < |25 <125
Lindane {Gamma-BHC} =125 < |23 < 12.5
Beta-BHC <125 <125 < |25
Heptachior <125 <125 <12.5
Delta-BHC <125 < 12.5 <125
Aldrin <125 <125 <125
Heptachior Epoxide <125 =125 < 12.5
Dieldrin <125 = |25 <125
p.p-DDE <123 <125 <125
Endrin < 18.35 < B < |8.5
fLi7-DDD < 185 <185 <185
p.g-DII’ < 25.0 < 25.0 =350
Mirex <125 = 12.5 <125
Methoxychlor 43515 <315 <35
PCB [Arochlor 1254) <250 =< 250 < 250
Tech Chiordane < 50.0 = 50.0 < 50,0
Thiodan (tatal of endosulfan I,

and endosulfan sulfate) < 37.0 <370 <370

Organophosphate Screen (ppb)

Thimet < 20,0 <200 < 20.0
Diazinon < 20,0 <2000 =< 20.0
Disulfaton <250 <25.0 < 25.0
Purathion-Methyl <250 < 25.0 < 250
Malathisn <200 < 20.0 <200
Parathion-Ethyl < 3.0 <300 < 30.0
Ethion < 2.0 << 20.0 < 20,0
Trithion < 3.0 < 3.0 < 300
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Covance 8223-018
Table 7 DAS Pratocol 101088
Annlyses of Representative
(500 gy Feed Samples
-Fresh Weight

HISOY 38Ca0 HISOY 33C60 HISOY 3BC60

Sample Description Starter Crower Finisher
TEMO32949 TSN(3Z6440 TSNQ32944
Cavance LIMS # 00800148 0800149 J03001 50
Proximate (%)
Moisture 251 9.70 10.1
Fromin 231 21.7 19.8
Total Far T.10 713 7.46
Ash 6.42 592 5.52
Carbohydraves 53.9 554 37.1
Calories (kcal/100g) 372 373 375
Fibers (%)
Acid Detergent Fiber 259 311 2.83
Meutral Detergent Fiber 5.48 6.62 6.48
rode Fiber 256 235 233
Yitamins
Biotin {meg/g) 0.342 0.290 (0,256
Choline-Free (mg/100g) 160 150 13%
Folic Acid {mcg/g) 2.03 1.99 1.88
Miacin (meg/g) .6 508 $0.2
Pancthenic Acid (mogig) 29.3 37.2 308
Vitumin A {IU/Sg) 10.4 13.2 8.57
Beta Carotene (me!100g) 00308 0.0291 0.0305
Vitarnin B1/Thiamine HCI {mg/{00g) .33 0.369 0.365
Vilarmun Bé/Pyridoxine HCl {meg/g) 13.0 11.9 14.5
Vitamin B12 (meg/g) 00215 0.0222 0.0198
Vitamin D3 1U/g 3.19 3.39 3.33
Alpha Tecophersl (mg/100g) 3.60 3.56 3.64
Beta Tocopherol {mg/100ga} <f). 500 <(Q.3G <1,500
Camma Tocopherol (mg/100g) 438 4.44 4.70
Delta Tocophero] (mg/100g) 1.2 1.51 1.43
Metals (pph}
ATSENIC 121 209 152
Cadmium 144 134 97.1
Lead 51.9 483 449
Mereury <10.0 <10.0 <19.0
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Covance 8223-016
Table 7 DAS Profoce] 101088
Analyses of Representative
(500 g) Feed Samples
-Fresh Weipht

HISOY 38Ch0 HISOY 38C60 HIEOY 3ZCH0

Sample Description Starter Grower Finisher
TEN03ILG40 TEN03I2940 TEMN032949

Covance LIMS # DORO0148 00800149 00800150
Minerals {ppm)

Calcium 11500 o7 @180
Copper 179 179 16.7
[ton E1L 261 2340
Magncsium 1450 1430 13320
Manganese g§9.5 958 83.3
Phospharug 2210 7350 6630
Potassinm 10700 L300 G370
Sodium 2090 1820 1960
Finc 103 112 102

‘I'race Minerals (pph)

Cobalt 410 247 236
Chromium am 1810 1180
Molybdenum 1800 1780 1430
Selenium 901 834 T80
Other inorganics
Chloride (%) G.402 0.363 0.381
Fluoride {ppm} 35.2 29.1 28.5
lodine {ppm} 0378 1.05 .80
Sulfuor (%) 0.373 0.365 0318
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Covance 8223-016
Table ¥ DAS Protocol 1G1088
Anulyses of Representative
(500 g} Feed Samplis
-Fresh Weighi

HISOY 33CH0 HISQY 1RC60 HISONY 38060

Sampte Description Starler Grower Finisher
TEN032045 TEN0O32940 TSNQ32940

Covanee LIMS # (OR00148 O0BO014% O8G0 150
Amino Acids (ma/g)

Aspartic Acid 233 213 20.0
Threonine BEO 821 765
Serine 11.5 1.7 10.0
Glutamic Acid 3ne 368 34.8
Praline 12.8 11.8 11.5
Glyeine 947 Boa0 .22
Alanine 10.9 103 9.74
Cystine 3125 298 2,84
Valine 10.8 1.1 g.44
Wethionine 6.54 5.82 5.82
Isolzucine 878 9.25 3.4
Leucine 18,4 i7.2 16.4
Tyrosine 823 7.58 . 701
Phenylalanine i1.4 10.3 999
Lysing ta.1 10.8 10,2
Histidine 571 540 5.02
Arginine 15.6 14.2 13.4
Tryvptophan 2.89 2.70 244
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Table 7
Analyses of Representative
{5300 g Feed Samples
-Fresh Weight

Page 187 of 262

Covance 8223016
rAS Protocal 1010488

HISOY 383C60 HISOY IRCE0 HISOY 32CA0

Sample Description Starter Grower Finisher
TSN032545 TENO3 2949 TEN0IZMY

Covance LIMS # 00800148 00800149 RO8OT 50
Mycotoxin Screen’
Alfatoxin B1 (ppb} =1.0 <1.0 <10
Alfatoxin B2 (ppb) <10 <1.0 <1.0
Alfatoxin G1 (ppb) <lQ =1,0 <10
Alfatoxin G2 (ppb) <10 <|.0 =1.0
Zearalenone {ppb} <100 <100 =100
Fumonisin B1 {ppm> 0.3 0.4 0.3
Fumanisin B2 (ppm} <01 =01 <Lk
Fumonisin B3 {ppm)} <01 0.1 “0.1
Decxynivalenol (ppm) 0.2 0.1 <{h1
3-aAcetyl DON (ppm} <. 1 <11 0.1
15-Acetyl DOM (ppm} <01 et <1
T-2 Toxin {ppm) =0.1 =01 <0.1
Ergot Screen (ppb) !
Ergosine <5 <5 <5
Ergotamine <3 i =5
Ergocornine <3 <5 <5
Ergoeryptine =3 5§ =5
Ergocristing <35 <5 <3
Cyclopiagonic Acid (ppm)’ .5 .5 <%
Crosparein Sereen (ppm)’ <2 <2 <2
Moniliformin (ppm)’ <2 0.2 <02

ON = Deoxynivalenal
WD = Nol detected

' Assays performed in non-GLP facility
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Covanee 8223-016
Table 7 DaAS Fratecol 101088
Analyses of Representative
(3H £) Feed Samples
-Fresh Weight

HISOY 38CE0 HISOY 38C60 HISOY 38CaD

Sample Description Starter Grower Finisher
TEN032049 TEN032949 TEMNO3204%
Covance LIMS # J080G148 00800143 00800150

Crganovehlorinated Screen (pph)

HCB < 6,50 = 8,50 < 650
Alpha-BHC <125 <125 < 12.5
Lindane (Gamma-BHC) < 12.5 < |2.5 < 12,5
Beta-BHC <125 <125 =125
Heptachlor <125 =125 <125
Delta-BHC <125 <125 <125
Aldrin < |25 <125 <125
Heptachlor Epexide <125 <125 < 12.3
Dieldrin <125 <125 <125
p.g'-DDE <125 <125 <125
Endtin < 18.5 < 18.5 < 18.5
p.p-DDD <R3 < 18.5 =2 18.5
pp-DDT <250 < 25.0 <250
Mirex <125 <12.5 = 12.5
Methoxychlor =315 <315 < 31.5
PCB (Arochlor 1254) <250 < 250 < 250
Tech Chlordane < 50.0 < 500 < 50.0
Thiodan {total of endasnifan 11,

and cndosulfan sulfate) = 37.0 =37.0 <370

Organophosphate Screen (ppb)

Thimet < 20.0 < 20.0 <200
Diazinon < 20.0 < 20.0 < 20.0
Disulfaton =250 <25.0 < 25.0
Parathion-Methyl <3250 < 25.0 <250
Malathion < 20.0 < Z0.0 <200
Parathion-Ethy] < 30.0 < 30.0 < 30.0
Ethion < 20,0 < 20.0 < 20.0
Trithion <300 < 300 < 30.0
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Covance 8223-016
Table ¥ DAS Protocol 101088
Anakyses of Representative
(500 g} Feed Samples

-Fresh Weight
pRABM68-416 pDAB4468-416 pDAB4463-414
Sample Description Starter Crower Finisher
TSNO32920 TENQ32920 TSNGA2920
Covaoce LIMS # (HIB00151 00800152 RO800153
Proximate (%)
Mbisture 9.49 9.66 .99
Protein 236 226 20
Total Fat 6.86 7.14 T.35
Ash 627 5.69 547
Carbohydrates 333 54.8 571
Calonies (keal/100g) amn 374 a7s
Fibers {%0)
Acid Detergent Fiber 282 2.68 243
Neutral Dretergent Fiber 6.04 .00 5.96
Crude Fiber 2.24 2.20 207
Vitamins
Biotin (mcg/s) 0.271 0.261 0.208
Choline-Free (mg/100g) 145 145 134
Folic Acid (meg/e) 2.19 167 1.74
Niacin {meg/g} 13 59.% 674
Panothenic Acid (mcg/g) 373 5.0 343
Vitamin A {ILl/g) i2.2 10.0 $.97
Beta Caratene {mg/1{g) 0.0277 0.0250 t.0316
Vitamin B1/Thiamine HICI {mg/100g) 0.368 0.403 0.381
Yiamin B&Pyriduxing HCl {mcg/g) 113 12.5 11.0
Vitamin B12 {meg/g) 6.0207 00195 00164
VYitamin D3 Tlig 292 372 4.02
Alpha Tocopherol {mp/100g} 3.48 3.45 34
Beta Tocapherol {mg/1 00g) <(.500 <500 <4).500
Gamma Tocopheral (myg/100g) 4.32 4.3% 4.46
Delta Tocopherol {my/100g} 1.26 1.25 1,20
Metals (pph)
Argenic 182 224 153
Cadmium 101 113 4.5
Lead 48.6 52.0 610
Mercury <10.0 <100 <100
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Table 7
Analyses of Representative
(500 g) Feed Samples
-Fresh Wejght

Page 190 of 262

Covance 8223-016
DAS Protocol 1001088

PDABS4C3-416  pDADBAIGE-AI6

pDAB446E-416

Sample Description Starter Grower Finisher
TEN032920 TENOI2E20 TSN032920
Covance LIMS # 40300151 00800152 O0BOOLS3
Minerals (ppm)
Calcium 11000 9690 9410
Copper 17.5 15.0 16.7
Tron 34 293 260
Magnesiym 1610 1560 1440
Manganese §7.3 §1.6 §5.0
Phosphorus 7750 7240 6610
Potassium 10600 10500 D200
Sodium 2150 1970 2130
Zinc 105 106 107
Trace Minerals {ppb)
Cohalt 267 231 2258
Chromium 1490 1830 1380
Malybdenum IR0 3394 2830
Selenium 485 419 330
Other inorganics
Chloride (%) 0.458 4.391 0.394
Fluatide (ppm) 353 RS ils
lodine {ppm} 1.66 1.61 1.48
Sulfur (%a) 0.369 361 0.317
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Covance 8223-016
Table 7 DAS Protocol 101088
Analyses of Representative
(500 g} Feed Samples

-Fresh Weight
pDAB4468-416  pDrAB4468416 pDABR4458-416
Sample Description Starter Crower Finisher
TIND32G24} TSNG32920 TENA32920
Covance LIMS # B03001E1 00800152 08001 53

Amino Acids (mg/g)

Aspartic Acid 247 2259 204
Threoning 9.58 805 T.96
Serine 123 11.3 10.4
Clutamic Acid 414 387 352
Proline 13.3 12.3 116
Glycine H 9.30 B53
Alanine t1.4 o 101
Cystine 341 314 3.00
Valine 117 10.8 .83
Mecthionime 6.28 622 551
fsoleucine - 10.8 985 a0l
Leucine 19.6 18.5 17.3
Tyrosine BE&I 8.21 7.60
Phenylalanine 1.4 114 101
Lyszine 12,8 11.7 104
Histidine £.22 5.84 534
Arginine 15.% 14.8 133
Tryptophan 3.25 3.00 2564
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Table 7
Analyses of Representative
(500 gy Feed Samples
-Fresh Weight

Page 192 of 262

Cavance 8223014
DAS Protocol 101088

pDAB446E-416  pDAB4468-416

pRAB4468-416

Sample Description Starter Grower Finisher
TSNQO32920 TSN032920 TENQ32920
Covance LIMS 4 Q0R0O151 00800152 00800153
Mycotoxin Screen'
Alfatoxin B1 (ppb) <1.0 =10 <10
Alfatoxin B2 {ppb) <10 =10 =10
Alfatoxin G {ppb) =211} =10 <10
Alfaroxin G2 (pphn <10 =10 <1.0
Zearalenone (pph) <100 <10g <100
Fumonisin B1 {ppm) 03 0.3 3
Fumonisin B2 {ppm) <0.1 <0.1 <0.1
Fumanisin B3 {ppm) <0.1 <0.1 <0.1
Deoxynivalenal {ppm} 0.2 0.1 0z
3-Aceivl DON (ppm) <01 <01 <0.1
15-Acery] DON {ppm) <0.] <01 <0.1
T-2 Toxin (ppm! <1).1 =<0.1 <0.1
Ergot Screen (pph) !
Ergosine <5 <5 <5
Ergolarnine <5 <5 <5
Ergocormnine <5 <5 <5
Ergocryptine <5 <5 <3
Ergocristine <5 <5 <5
Cyclopiazonic Acid (ppm)’ <0.5 <05 0.5
Oosporein Sereen (ppi)’ 2 <2 <2
Moniliformin {ppm}' 0,2 (.2 ()2

DON = Deoxynivalenol
ND = Not detected

]Assays performed in non-GLP facility
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Covance 3223-0 14
Table 7 DAS Protocol 101088
Analyses of Representative
(500 g) Feed Samples

-Fresh Weight
pDAD446E-416  pDAB4468-416  pDAB4468-416
Sample Descriptien Starter Grower Fimisher
TSN0I 2920 TENO32920 TSNO3I2920
Covance LIMS # COROGIS| 0800152 0800153

Organochlorinated Screen {ppb)

HCB < 6.50 <650 < 6.50
Alpha-BHC <125 <125 =125
Lindane {Gamma-BHC) < 2.5 <128 <125
Beta-BHC <125 <128 <125
Heptachlor < 135 <125 <125
Delta-BHC < ]2.5 <125 <125
Aldrin < 12,5 L 12.5 <12.5
lleptachlor Cpoxide =< 12.5 <125 <125
DHeldrin <12.5 -12.5 o
pp'-DDE <12.5 <123 <12.5
Endrin <185 = 18.5 < 18.5
p.p'-DDD < iR.5 <185 < 18.8
p.p'-0DT <7250 <250 <2540
Mirex <125 = 12.5 < 12.5
Methoxychlor <315 <313 <315
'CB {Arochlor 1254 <250 < 25¢ <250
Tech Chlordane < 500 <500 < 500
Thiodan {total of endosulfan 11,

and endosulfan sulfate) < 3740 <370 <374

Organophusphate Sereen (nph)

Thimet <200 <200 < 200
Diazinon < 20,0 <200 <200
Dizulfaton <250 < 25.0 <254
Parathion-Methyl 2254 =250 <254
Malathion = 20.0 <200 < 2040
Parathivn-Ethyl <300 <5300 =300
Cthion = 200 =120 =200
Trithion < 30.0 <300 < 30.0
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Table 8

Page 194 of 262

DIAS Protocol No.: 101088

Covance Client

[dentification: 1002382
Covance No.: 8223016

Analyses of Animal Feeds Collected at Initintion of Each Phase-Fresh Weight

Phase |-Starter Phase |1-Starter Phase 1-Starter Phase 1-Starter Phase I-Starter

ample Description 20800821001 20800821002 20800821003 20800821004 20800821003
ovance LIMS # 01000303 Q1000308 01000307 Q1000308 D1000308
roximate (%)

{oisiure 2.59 9.43 @72 Q.30 833
rotein 234 24.0 225 5.2 230
aral Fat 6.54 6,79 688 &.87 .64
sh £.20 0.23 6.23 602 6.25
arbolydrates 54.0 336 s4.7 52.6 54.8
aleries [Gross Energy (keel/160g)) 371 372 371 373 m

ry Matter (%) 90.4 50,6 40,3 90.7 90,7
tude Fiber (%) 2.30 e 2.68 2.17 2.7
linerals (ppm)

alcium 10700 11200 10500 10900 11200
hosphorous 7530 8130 7430 7380 R250
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DAS Protocol Mo.: 101088
Covance Clicnr Identification: 1002382
Table § Covance No.: 8223-0186
Analyses of Animal Feeds Collected at Initiation of Each Phase-Fresh Weight

Phass 2- Phase 2- Phase 2- Phase 2- Phase 2-

Grower (rower Grower Grower Crrowwer
Sample Deseription 20800821011 20800821012 HRONS21013 20800821014 20800821015
Covance LIMS # 01000310 01600311 01080312 010003313 01000314
Proximate {%5)
Moisture Q.90 9.97 9.74 9.28 9.4
Proigin 219 234 218 23.7 232
Total Fat el 6.7 643 6.81 691
Ash 5.53 3.73 6.03 5.49 3.98
Carbohydrates : 557 54.2 55.9 54.7 55.5
Calories [Gross Encrgy (keal/100g)] rs 371 © 369 375 373
Dry Matter (%) S0.3 90.0 903 9.7 0.6
Crude Fiber (%) 217 2407 2.53 228 2.67
Minerals (ppm}
Calcium BTG 9270 o130 8700 §5980
Phogphorous 7250 F070 7200 6620 7170
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DAS Protocol No.: 101088
Covance Client fdentification: 1002382

Tuble 3 Covance No.: §223-016
Analyses of Animal Feeds Coltected at Initiation of Each Phase-Fresh Weight

Phase 3- Phase 3- Phase 3- Phase 3- Phase 3-

Finisher Finisher Finisher Finisher Finishet
Sample Description 20800821021 20800821022 2080082(023 ZORD08Z1024 20800821025
Covance LIMS # ola031s 010003 16 Q1000317 01000318 01000319
Proximate (%)
Moisture 1G.1 9.75 10.1 8.57 973
Pratein 0.4 21.5 19.7 0.8 198
Total Fat 682 6.73 6.44 7.10 6,92
Ash 5.31 .41 543 5.41 5.06
Carbahydrates 574 ite 533 . 57.1 387
Culories |Gross Energy (keal/10021] 373 313 370 376 375
Dy Matter (2%} 9.9 N3 g9.9 50.4 3.3
Crude Fiber (%) 202 203 2.32 212 2.34
Minerals (ppm)
Calginm 8510 9320 G060 9340 150
Phosphorous 6470 7220 2050 6471} GBI
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DAS Protoco! Mo 101088
Covance Client [dentification: 1002382
Covance Mo.: 8223-016

APPENDIX A
Analytical Method Summaries and Reference Standards
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DAS Protocoel No.: 10108R
Covance Client Identification: 1002382
Covance Mo, 8223-016

2-Furaldehyde (FURF)

The ground sample was extracted with 4% trichloroacetic acid and injected directly on a
high-performance liquid chromatography system for quantitation of free furfurals by
ultraviolet detection. The limit of quantitation was calculated as 0.500 ppm on a fresh
weight basis.

Reference Standard,
ACROS 2-Furaldehvde, 99.2%, Lot Number A0269243

Reference:

Afbala-Hurtado S., Veciana-Nogues, M. T., 1zquierdo-Pulido, M., and Vidal-Careu,
M. C., “Determination of Free and Total Furfural Compounds In Infant Milk Farmulas
By High-Performance Liquid Chromatography,”™ Journal of Agricultural and Food
Chemisiry, 45:2128-2133, (1997).

Acid Detergent Fiber (ADFA) using Ankom

The ANKOMZ2000 Fiber Analyzer automatad the process of removal of proteins,
carbohydrates, and ash. Fats and pigments were removed with an acetene wash prior o
analysis. The fibrous residue that was primarily cellulose and lignin and insoluble
protein complexes remained in the Ankom filter bag, and was determined
gravimetrically. The limit of quantitation was calculated as 0.100% on a fresh weight
basis,

References:
Forage and Fiber Anulyses, Agriculture Handbook No:379, United States Department
of Agriculture, Washington, D.C. {1970).

Komarek, A R., Robertson I. B, and Van Soest, P. J., “A Comparison of Methods for

. Determining ADF Using the Filter Bag Technique versus Conventional Filtration,”
Jowrnal of Dairy Science Vol. 77 Supplement ! (1993).
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DAS Protocol No.: 101088
Covance Client tdentification: 002382
Covance No.: 8223-016

Amino Acid Composition (TALC/TPLC)
Total aspartic acid (including asparagine}
Total threonine

Total serine

Total glutamic acid (including glutamine)
Total proline

Total glycine

Total alanine

Total valine

Total isoleucine

Total leucine

Total tyrosine

Total phenylalanine

Total histidine

Total lysine

Total arginine

Total tryprophan

Total methionine

Total cystine (including cysteine)

The samples are hydrolyzed in 6N hydrochloric acid for 24 hours at approximately
110°C. Phenol was added to the 6N hydrochloric acid to prevent halogenation of tyrosine.
Cystine and cysteine are converted 1o 8-2-carboxyethylthiocysteine by the addition of
dithiodipropicnic acid. Tryptophan was hvdrolyzed from proteins by heating at
approximately 110°C in 4.2N sodium hydroxide for 20 hours.

The samples are analyzed by HPLC after pre-injection derivatization, The primary amino
acids are derivatized with a-phthalaldehyde (OPA) and 1he secondary amine acids are
derivatized with fluorenylmethy| chloroformate (FMOC) befare injection. The limit of
guantitation for this study was calculated as 0.100 mg/z on a fresh weipht basis.
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DAS Protocol lNo.: LOTOER
Covance Client Identification: 1002382
Covance Mo.: 8223-016

Reference Standards:
Component Manufacturer Lot Number Puriby{%a)

L-Alanine Fluka 1388605 99.%
L-Arginine Monchydrochleride Fluka 1361811 1000
L-Aspartic Acid Fluka 1337624 59.9

L-Cystine : Fluka 1386158 18031
L-Glutamic Acid i Tluka 1423805 100.2
Glyeine Fluka 1119375 1000

L-Histidine Monohydrochloride Monahydrate Fluka 1388486 53.9
L-lsolcucine Fluka 1423806 100.0

L-Leucine Fluka O28K.0027 100
L-Lysine Monohydrochlaride Fluka 362380 1002
L-Methicnine Fluka 1423807 G 9
L-Phenylalanine Fluka {48k 0662 =

I-Proline Fluka t414414 99.7

L-Serinc Fluka 1336081 ae.9
1.=Threonine Fluks 1234245 1000

L-Tryptophan Sigma-Aldrich 097K0119 100G

L-Tyrosine Fluka 4159640 100
L-Valine Fluka 1352709 100.0

References:

R. Schuster "Determination of Amino Acids in Biological, Pharmaceutical, Plant and
Food Samples by Automated Precolumn Derivatization and HPLC", J. Chromatogr.,
1988, 431, 271-284.

Hendesson, 1L.W_ Ricker, R.D., Bidlingmever, B.A., Woodward, C., "Rapid,
Accurate, Sensitive, and Reproducible HPLC Analysis of Amino Acids, Amine Acid
Analysis Using Zorbax Eclipse-AAA  columns and the Agilent 1100 HPLC," Agilent
Publication, 2000.

Barkhott and Jensen, “Amino Acid Analysis: Determination of Cysteine plus Half-
Cystine in Proteins after Hydrochloric Acid Hydrolysis with a Disulfide Compound as
Additive,” Analytical Biochemistry, 1989, 177, 318-322.

AQAC International, AOAC Official Methed 988.15. Tryptophan in Foods and Food
and Feed Ingredients.
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DAS Promcol No.: 101088
Covance Client ldentification: 1002382
Covance Na.: 8223-016

Ash (ASHM)

The sample was placed in an elactric furnace at 550°C and ignited. The nenvolatile
matter remaining was guantitated gravimetrically and calculated ta determine percent
ash. The limit of quantitation was calculated as 0.100% on a fresh weight basis.

Reference:
Official Methods of Analysis of AGAC INTERNATIONAL 18" Ed.. Methad 923.03,
AQAC INTERNATIONAL: Gaithersburg, Marvland, (2005).

Beta Carotene {BCLC)

The samples were saponified and extracted with hexane. The samples were then injected
on a reverse phase high-performance liquid chromatography system with ultraviolet light
detection. Quantitation was achieved with a linear regression analysis. The {imit of
quantitation was calculated as 0.0200 mg/ | 00g on a fresh weight basis.

Reference Standard:
Sigma, Beta Carotene, 100%, Lot Number 079K 1729

References:

Qfficial Methods of Analysis of ACAC INTERNATIONAL, 18 Ed., Mcthod 941.15,
AOAC INTERNATIONAL: Gaithersburg, Marviand, {2005).

Quackenbush, F. W., Reverse Phase HPLC Separation of cis- and trans-Carotenoids
and it’s Application to Beta Carotenes in Food Materials,” Journa! of Liguid
Chromatfography, 10: 643-653 (1987).

Biotin (BIOM)

The sample was dilutad with water or extracted with dilute sulfuric acid (HpS8O4). The
amount of d-biotin was determined by comparing the growth response of the sample,
using the bacteria Lactobacillus plantarum, with the growth response of a biotin standard.
This response was measured turbidimetrically. The limit of quantitation for biotin was
0.005 pg/g on a fresh weight basis,

Reference Standard:
USP, Biatin, 99.3%, Lot Number [10D114
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References:
Wright & Skeggs, Procedures of the Society of Experimental Biology and Medicine,
56:95 (1944). (Modified)

Schiner & Deritter, “Bictin Content of Feed Stufts,” Jowrnal of Agricultuval omd Food
Chemistry, 23:1157-1162, (1975). (Modified)

Methods of Analysis for Infant Formulas, Infant Formula Council, (198%). (Modified)
Calories (CALC)
Calories were calculated using the Atwaler factors with the fresh weight-derived data and
the following equation:
calories (Keal/100g) = (4 ® % protein} + (9 x % fat) + (4 X % carbohydrates)

The limit of quantitation was calculated as 2,00 Kcalories/100g on a fresh weight basis.

Reference:
Code of Federal Regulation, Title 21, Part 101.9, pp. 24-25.

Carbohydrate (CHO)

The total carbohydrate leve] was calculated by difference using the fresh weight-derived
data and the following equation:

% carbohydrates = 100 % - (% protein + % fat + % moisture + % ash)
The limit of quantitation was calculated as 0.100% on a fresh weight basis.
Reference:

United States Depamneﬁt of Agriculture, “Energy Value of Foods™, Agricudture
Handbook No. 74, pp. 2-11, (1973).
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Choline (COL4)

The product was hydrolyzed at 70° C to release most of the bound choline. Following
pH adjustment, residual choline phospholipids are cleaved with phospholipase D and free
choline was subjected to choline oxidase with liberation of peroxide. In the presence of
peroxidase, phenol was oxidized and a quinoneimine chromiphore was formed with
4-aminvantipyrine. Absorbance was measured and choline content calculated by
interpolation from & multifevel calibration. Choline was reported as fiee choline. The
limit of quantitation was calculated as 6.9 mg/100g on a fresh weight basis.

Reference Standard:
Sigma, Choline dihydrogen citrate salt, 100%, Lot Number 019K 1041

Reference;
Official Methods of Analysis of AQAC INTERNATIONAL (2005) 18" Bd., AOAC
INTERNATIONAL, Gaithershurg, MD, USA | Official Method 999 14,

Chloride (CL)

The samples were put into solution with double-deionized water and then made acidic
with nitric acid. Chloride was determined potentiometrically by titrating with a standard
silver nilrate solution to a predetermined endpoint. The limit of quantitation was
caleulated as 0.004% on a fresh weight basis.

Reference Standard:
Fisher Scientifie, Sodium chloride, 99.9% purity, Lot Number 097128

References:
Hfcial Methods of Analusis of AQAT INTERNATIONAL, Current Ed., Methods 963 .03,
971.27, and 986.26, AOAC INTERNATIONAL, Gaithersburg, MD, USA.

Crude Fiber (CFIB)

Crude fiber was quantitated as the loss on ignition of dried residue remaining atter
digestion of the sample with 1.25% sulfuric acid and 1.25% sodium hydroxide soluticns
under specific conditions. The limit of guantitation was ¢alculated as 0,100% on a fresh
weight basis.

References:
Official Methods of Analysis of AOAC INTERNATIONAL, 17" Bd., Method 962.09,
ACAC INTERNATIONAL: Gaithersburg, Maryland.

Official Methods and Practices of the American Qi Chemists’ Society 5™ Fdition,
AOCS Methed Ba 6a-05, American (il Chemists’ Sccicty, IL {2006).
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Fatty Actds (FAPM)

The lipid was extracted and saponified with 0.5N sodiumn hydroxide in methanol. The
saponification mixture was methylatad with 14% boron trifluoride in methanol. The
resuiting methyl esters were extracted with heptane containing an internal standard. The
methyl esters of the fatty acids were analyzed by gas chromategraphy using external
standards for guantitation. The limit of quantitation was calculated as 0.0400% on a fresh

weight basis.

Reference Standards:

C omponent Lot Number Component “;?,:;’;M PEL;:;Y
Methy] Octanoate 16.66 o094
Nu-Chek Prop GLC Mhith;;"] ]I)Ecanoatc 16.66 9.5
Reference Standard MA3D-U oy anrate 16.66 2.8
Hazelton No. 1 Methyl M}']:lﬁt{ite 16.66 598
Mcthyl Palmitoleate 16.66 99,7
Methyl Linolenate 16.60 99,4
Nu-Chek Prep GLC Methyl Arachidate 33.33 99.6
Reference Standard AL24.T Methyl 11-Eicosenoate 33.33 A5
Hazelon ™o, 2 Methyvl Arachidonate 33.33 99.6
Mathvl Myristoleate 12.5 59.5
Mathy] Pentadecanoate 12.5 99.6
Methy] 19-Pentadecencate 12.5 99,5
Nu-Chek Prep LT Methyl Heptadecanoate 12,5 9.7
Reference Standard IYI17-T Methvl |0-Heptadecengate 12,5 9.6
MHazelton Mo, 3 Methyl 11-14 Eicosadiencate 12,8 99.6
Methyl Behenate 12.5 09§
Methy] 11-14-17
Eicosatrienoate 12.5 9.3
NuChek Prep GLC el Searte 150 oo
Reference Standard MA3D-U - L - .
Hazelion No. 4 Methyl Qleﬂe 2.0 09.4
Methyl Linolente 27.0 09.8
Mu-Chek Prep Methyl . Mot
Gamma L'u-lli.}-lr:nate}'r H-6IM-08-T Not applicable applicable 99
Nu-Chek Pre . Mot .
Methyl Tridceanoare | N 13MMAZST Not applieable applicable | "%

References:.

Cificial Methods and Recommended Practices of the AQCS, Official methods Ce 2-66,
Ce 1e-91 (1997), and Ce [k-07 (2007), The American 01l Chemists' Society,

Champaign, IL.
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Fat by Soxhlet Extraction (FSOX)

The sample was weighed into a cellulose thimble containing sedium sulfate and dried to
remove excess moisture. Pentane was dripped through the sample to remove the fat. ‘The
extract was then cvaporated, dried, and weighed. The limit of quantitation was calculated
as 0.100% on a {resh weight basis,

Reference:
Official Methods of Analvsis of AQAC INTERNATIONAL, 13" Ed., Methods 960,39
and 948.22, AOAC INTERNATIONAL: Gaithersburg, Maryland, {2005).

Fluoride (FLUR)

The sample was weighed inte a platinum dish along with a small amount of calcium
hvdrexide and phenclphthalein to ensure the sample was alkaline. The sample was
mixed with double-deionized water to form a slurry. Tt was then dried on a hot plate, and
ashed for at least 4 hours at 350°C in 2 muffle furnace. The ashed portion was then
transferred into a distillation apparatus where the fluoride was steam distilled with
perchloric acid. Flouride levels were then determined titrametrically. The limit of
quantitation was calculated as ¢.20 ppm on a fresh weight basis.

Reference Standard:
Sigma. Sodium flugride, 99.996%, Lot Number 13108TI

Reference:
Officiad Methods of Analvsis of ACAC INTERNATIONAL(2005) 18" Ed., AOAC
INTERNATIONAL, Gaithersburg, MD, USA, Official Method 944.08. (Modified)

Folic acid (FOAN)

The sample was hydrolyzed in a potassium phosphate buffer with the addition of ascorbic
acid to protect the folic acid during autoclaving. Following hydrolysis by autociaving,
the sample was treated with a chicken-pancreas enzyme and incubated approximately 18
hours to liberate the bound folic acid. The amount of folic acid was determined by
comparing the growth response of the sample, using the bacteria Lactobacitius caset,
with the growth response of a folic acid standard. This response was measured
turbidimetrically. The limit of quantitation was calculated as 0.0600 pg/g on a fresh
weight basis.

Reference Standard:
USP, Folic acid, 98.9%, Lot Number QOG1 51
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References: '
Official Methods of Analysis of AOAC INTERNATIONAL, 18" Ed., Method 992.05
and 960.46, AOAC INTERNATIONAL, Gaithersburg, Maryland, {20033).

Methods of Analysis Yor Infant Formudas, Infant Fermula Council, Atlanta, Georgia,
Section C-2, (1985).

1CP Emission Spectrometry (ICPS)

The sample was driced, precharred, and ashed overnight in a muffle seL to maintain 500°C.
The ashed sample was re-ashed with nitric acid, treated with hydrochloric acid, taken to
dryness, and put into a solution of 5% hydrochloric acid. The amount of each element
was determined at appropriate wavelengths by comparing the emission of the unknown
sample, measured on the inductively coupled plasma spectrometer, with the emission of
the standard solutions. The following limits of quantitation were czlculated on a fresh
weight basis:
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Reference Standards and Limits of Quantitation:

R Concentration Limit of
Mineral Lot Numbers Manufactarar Quantitation
(ng/ml) {
ppm)
D2-MEB322092MCA, 20000,
— D2-MEB322094 Inorganic 100,00
Calcium D2-MEB329 L09MCA, Ventures 200.00, 200
D2-MEB32T] 100000
D2-MEB322092MCA, 2.00,
D2-MEB322093IMCA Inorganic 10,00
Copper D2-MEB320100MCA, Ventures 200, 0-300
D2-MEB3291 10MCA 10.00
DZ-MEB322092MCA, 10.00,

Iron D2-MEB322005 Inoreanic S0.00 200

D2-MEB3I2Z8 [09MTA, Ventures 10.00,
D2-MEB329112 50.00
D2-MEB322002MCa, 50.00,

Magnesium D2-MEBRI22093MCA Inorganic 250,00 0.0
D2-MEB3Z2109MCA, Ventures 50.00, ’
D2-MEB329110MCA 250.00
D2-MEB3Z22092MCA, 2.00,

Manganese D2-MEB322093MCA Inorganic [ZIRIN) 0,300
D2-MEB3IZSIIOMC A, Ventures 200, i
D2-MEB3I29T10MCA 0,00
D2-MEB322092MCA, 200,00,

DIMEB322094 [norganic 1060.00
Phosphorus D3-MEB325 10OMCA, Ventures 200,00, 260
D2-MEB329111 10000y
D2-MEB322092MCA, 20000,
D2-MEB322094 Inorganic 1000,00
. D2-MEB32%109MCA, Ventures 200,01,
Potassium D2-MEB329111 1000.00 100
\ 10000 {diluted
AC11-228K SPEX to 1500 ugimL)
D2-MEB322092MCA, 20000,
Sodium D2-MEB322094 Inorganic 1000.00 100
D2-MEB322109MC A, Ventures 20000,
D2-MEB329111 1000.00
D2-MEB3I22092MCA, 10.00,

Zinc D2-MEBI2Z003INMCA [norganic 50,00 0,400
D2-MEB329109MCA, Yentures 10.00, ’
D2-MEBR3I29110MCA 5000

References:

Official Methods of Analysis of AOAC INTERNATIONAL, 18" Ed., Methods 984.27
and 985.01, AOAC INTERNATIONAL: Gaithersburg, Maryland, (2005).
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ICP-Mass Spectrometry (MS1/MSX)

The sample was wet-ashed with nitric acid using microwave digestion. Using inductively
<oupled plasma mass spectrometry, the amount of cach element was determined by
comparing the counts generated by the unknowns to those generated by standard
solutions of known concentrations. The following limits of quantitation were calculated
on & fresh weight basis: '

Spex CertiPrep Reference Standards and Limits of Quantitation:

Mineral Lot Numbers Purity Limit of Quantitatico
Mergury CLa-120HG 10 mg/l 10.0 ppb
Sulfur 15-1188 10080 me/L 10.0 ppm
Arsenic 15-1204B 100 me/L 10.0 ppb
Cadmium 15-120JB 100 mg/L, 1000 ppb
Cobalt 15-120]8 106G mg/L 10.0 ppb
Chromium 15-120JB 100 mg/L 10.0 pph
Lend 15-120JB 100 mg/L 100 ppb
Selenium 15-120)B 106 mp/L 50.0 ppb
Molybdenum 15-120JB 100 mg/L 1.0 pph

Maote: Instrument calibration standard 2 was manufactured by Spex, 100 me/L purity,
Lot Number 15-12018.

Reference:

Official Methods of Analysis of AGAC INTERNATIONAL, 18" Ed., Method 593.14,
AOAC INTERNATIONAL: Gaithersburg, Maryland, (Z005).

Iodine (10L)

The sample was digested with a combination of alecholic potassium hydroxide, sodivm
carbonate, and alcoholic magnesium nitrate, whereby the iodide was converted to
potassium iodide, Inthe case of organic iodides, the conversion was the result of a
dehydrohalogenation reaction. Afier preliminary charring on a hot plate with heat lamps,
the sample was placed in a muffle set for 90 minutes to complete the combustion of
organic matgrial. The iodide was then extracted [rom the ash with hot water and filtered.
The analysis was completed by colorimetrically measuring the extent of the reaction
between arsenic and cerium as catalyzed by the presence of iodide. The greater the
amount of iodide present, the greater the rate of reaction as determined by the difference -
in absorbance for 2 15-minute interval. The results are raported on frash weight bagzis.
The Limit of quantitation was calculated as 0.500 ppm oh a fresh weight basis.

Reference Standard:
Fisher, Potassium lodide, 100.1%, Lot Mumber 090445
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References:

Official Methods of Analvsis of AOAC INTERNATIONAL, 18" Ed., Method 932.21,
AOQAC INTERNATIONAL: Gaithersburg, Maryland, (20051,

Binnerts, W. T.. “*Determination of {odine in Milk", Aralytica Chimica Acta, 10:78-
80, (1954).

Heerspink, W., Op Dewesgh, G. I., Clirica Chimica Acta, 39:327-338, (1972).

Isoflavones (ASOF)

The samples were extracted at approximately 65°C with a 80/20 methanol:water solution
and the exiracts were saponificd with dilute NaOH solution. The extracts were then
acidified, filtered, and diluted. The samples were analyzed on a high-petformance liquid
chromatography systcm with uliraviolet spectrophetometric detection and were compared
against an external standard curve. The limit of quantitation was calculated as 10.0 ppm
{ngfe) for each component on a fresh weight basis.

Reference Standards:

Chromadcx. Daidzein, 27.5%, Lot Number: 00004007-121
Chromadex, Glyeilein, 96.3%, Lot Number: 07344-57]
Indofine, Genistein, 99.35%, Lot Number: 0604043
Indofine, Daidzin, 96%%, Lot Nurmnber; C1303

Indofine, Glycitin, 98+%. Lot Number: 4310179

Indofine, Genistin, >99%, Lot Wumber: 0701006

Reference:
Official Methods of Analysis of AQAC INTERNATIONAL, 18" Bd., Official
Methods 2001.10, AOAC INTERNATIONAL: Gaithershurg, Maryland, (2003),

Leetin (LECT)

The sample was suspended in phosphate buffered saline (PBS). shaken, and filtcred. An
aliquot of the resulting extract was serially diluted in 10 cuvettes containing PRS. A 10%
hematocrit of lyophilized rabbit blood in PBS was added to each dilution. After 2.5
hours, the absorbance of each dilution of the sample and lectin control was measured on a
spectrophotometar at 620 nm, using PBS to zaro the instrument. One hemagglutinating
unit (H.U.) was defined as the level that caused 50% of the standard cell suspension to
sediment in 2.5 hours. The limit of quantitation was calculated as ¢.10 H.U./mg based on
a 2 g equivalent sample on a fresh weight basis.
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References:

Klurfeld, D. M. and Kritchewsky, D., “Isolation and Quantitation of Lectitis from
Yegetable Oils,” Lipidy, 22:667-668, (19871,

Liener, 1. E., “The Photometric Determination of the Hemagglutinating Activity of
Soyin and Crude Soybean Extracts,” drchives of Biochemistry and Biophywics,
54:223-231, (19535).

Moisture (M100)

The sample was dried in a vacuum oven at approximately 100°C. The moisture weight
loss was determined and converted to percent maisture. The limit of quantitation was
calculated as 0.100% on a fresh weight basis.

References:

Official Methods of Analysis of AOAC INTERNATIONAL, Current Ed., Methods 926,08
and 925.09, AOAC INTERNATIONAL: Gaithersburp, Maryland.

Neutral Detergent Fiber, Ankom Methad (NDFA)

The ANKCOM2000 Fiber Analyzer automated the process of the removal of protein,
carbohydrate, and ash. Fatg and pigments were removed with an acetone wash prior to
analysis, Hemicellulose, cellulose, lignin and insoluble protein fraction was left in the
filter bag and determined gravimetrically. The limit of quantitation was calculated as
0.100% on a fresh weight basis.

References:

Approved Methods of the American Association of Cereal Chemists, 9th Ed.,
Muothod 32 .20, (1998).

Foruge and Fiber Analpses, Agriculture Handbook No. 379, United States
Department of Agriculture, (1970).

Komarek, A. R., Roberison, J. B., and Van Soest, P. I, “Comparison of the Filter Bag
Technigue to Conventional Filtration in the Van Soest NDF Analvsis of 21 Feeds,”
Presented at National Conference on Forage Quality, Evaluation and Utilization
Proceedings (University of Nebraska) (1594).
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Niacin (NTAP)

The sample was hydrolyzed with sulfuric acid and the pH was adjusted to remove
interfercnces. The amount of niacin was determined by comparing the growih response
of the sample, using the bacteria Lactobacillus plantarum, with the growth response of a
niacin standard. This responsc was measured turbidimetrically. The limit of quantitation
was calculated as 0.300 pgfp on a fresh weight basis.

Reterence Standard:
USP, Niacin, 99.8%, Lot Number 10E295

References:
Official Methods of Analysis of AQAC INTERNATIONAL, 18" Ed., Methods 944.13,
960.46. ACAC INTERNATIONAL: Gaithersburg, Maryland, {2005).

Organophosphates and Chlorinated Insecticides (OPCL)

The sample was extracted with ethyl acetate, concentrated, and cleaned up with gel
permeation chromatography. For organophosphate insecticides, the sample was injected
on a gas chrematography (GC) system. Florisil column chromarography was used to
clean up the chlorimated insecticides. The sample was concentrated and injscted on a GC
system. The limits of quantitation are equal to the reported less than values and were
calculated on a fresh weight basis.

Reference Standards:
Restek Corporation Organochlorine Pesticide Mix, 97-29%, Lot Number AJ49024
Restek Corporation Organophosphorus Pesticides Mix, 89-99%, Lot

Number A049013
Chemservice, Technical Chlordane, mix of isomers (no actual purity}, Lot Number
409-120A
Chemservice, Arochlor 1254, mix of isomers (no actual purity), Lot Number 408-1A

References:

Pesticide Anabytical Manual, Volume 1: Multivesidue Methods, 3rd Ed., Chapter 3,
“Multiclass Multiresidue Methods: 304 Method for Fatty Foods™, Food and Drug
Administration, (1999),

Hopper, M. L. and Griffitt, K. R., “Evaluation of an Automated Permeation Cleanup

and Evaporation Systems for Determining Pesticides Residues in Fatty Samples,”
Journal of the Association of Offfcial Analytical Chemists, 70(4):724-726, (1987),
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p-Coumaric Acid and Ferulic Acid (ACID)

The ground sample was extracted with methanol followed by alkaline hydrolysis and
buffering prior to injection on an analytical high-performance liquid chromatography
(HPLC) system for guantilication of p-coumaric acid and ferulic acid by ultra violet (UV)
detection. The limit of quantitation for the p-coumaric acid and ferulic acid assays was
calculated ag 16.7 ppm on a fresh weight basis.

Reference Standards:

ACROS p-Hydroxycinnamic Acid (p-Coumaric Acid), 99.4%, Lot Number AD236839

ACROS 4-Hvdroxy-3-methoxycinmamic Acid (Ferulic Acid), 99.4%, Lot Numbet
Al261354

References:

Hagerman, A. E. and Nicholson, R. L., “High-Performance Liguid Chromatographic
Determination of Hydroxycinnamic Acids in Maize Mesocotyl,” Jouwrnal of
Agricultural and Food Chemistry, 30 (No. 63:1098-1102, {1982).

Covance 2100-524, “Analytical Method Validation of Ferulic Acid, p-Coumaric Acid.
Sinapic Acid, and Caffeic Acid in Canola Seed and Corn Grain.”

Pantothenic Acid (PANN)

The sample was diluted with water or treated with an enzyme mixturs to liberate the
pantothenic acid from coenzyme A and the pll was adjusted to remove interferences.

The amount of pantothenic acid was determined by comparing the growth response of the
sample, using the bacteria Lactobacillus plamiarum, with the growth response of 2
calcium pantothenate standard. This growth responsc was measured turbidimetrically.
The limit of quantitation was calculated as (.4 ug/g on a fresh weight basis.

Reference Standard:
USP, Pantothenic Acid, 99.0%, Lot Number OTH081

References:
Official Methods of Analysis of ACAC INTERNATIONAL, 18t Ed., Methads 945.74
and 96046, AOAC INTERNATIONAL: Gaithersburg, Maryland, (2005).

Phytic Acid (PHYT)

The sample was extracted uzing 0.5M HCI with ultrasonication. Purification and
concentration were accomplished on a silica-based anion-exchange column. The sample
was analyzed on a polymer high-performanee liquid chromatography colurnn PRP-1,
Spm (150 x 4. 1mm) with a refractive index detector. The limit of quantitation was
caleulated as 0.100% on a fresh weight basis,
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Reference Standard:
Sigma-Aldrich, Phytic Acid Sodium Salt Hydrate, 96%, Lot Number 089K0159

References:

Lehrfeld, Jacob, “HPLC Separation and Quantitation of Phytic Acid and Some Inositol
Phosphates in Foods: Problem and Solutions,” Journal of Agricultural and Food
Chemistry, 42:2726-2731. (1994).

Lehrfeld, Jacob, “High-Performance Liquid Chromatography Analysis of Phytic Acid
on & pH-Swable, Macroporous Palymer Column,” Cereal Chemistry, 66(6):310-515,
{1989},

Protein (PGEN)

Ths protein and other organic nitrogen in the sample were converted to ammaonia by
digesting the sample with sulfuric acid containing a catalvst mixture. The acid digest was
made alkaline. The ammonia was distilled and then titrated with a previously
statidardized acid. The percent nitrogen was calculated and converted to equivalent
protein using the factor 6.25. The limit of quantitation was calculated as 0.100% on a
fresh weight hasis.

References:
Official Methods of Analysis of AOAC INTERNATIONAL, 18" Ed., Methads 955.04
and 979.09, AOAC INTERNATIONAL, Gaithersburg, Maryland, (2005).

Official Methods and Recommended Practices of the AGCS, 5% Edition, Method
Ac 4-91, American Qil Chemists” Society: Champaign, Tllinois.

Raffinose (SUGT)

Sugars in the sample were extracted with a 50:50 water:methanol solution. Aliquots were
taken, dried under inerl gas, and then reconstituted with a hydroxylantine hydrochloride
solution in pyridine containing phenyl-B-D-glucopyranaside as the internal standard. The
resulting oximes were converted to silvl derivatives by treatment with
hexamethyldisilazane and trifluoracetic acid treatment, and then analyzed by gas
chromatography using a flame ionization detector. The limit of quantitation was
calculated as 0.0500% on a fresh weight basis.

Reference Standards:
Sigma-Aldrich, D-{+)-Raffinose pentahydrate, 99%, Lot Number 037K 1059
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References:

Brobst, K. M., "Gas-Liquid Chromatography of Trimethvlsilyl Derivatives,” Methods
in Carbohydrate Chemistry, Volume 6, Academic Press; New York, New York,
{(1972).

Mason, B. 5., and Slover, H. T., "A Gas Chromatographic Methed for the
Determination of Sugars in Foods," Jowrnal of Agricultural and Food Chemistry,
1903%:551-554, (1971).

Total Tocopherole (TTLC)

The product was sapenified to break down any fat and release vitamin E. The saponified
mixture was cxtracted with an orgenic solvent, dried down and brought to a suitable
volume th hexane. The sample was then quantitated by high-performance liquid
chromatography using a silica colurnn. The limit of quantitation for this study was
calculated as 0.500 mg/100g on a fresh weight basis.

Reference Standard:

USP, Alpha Tocopherol, 98.9%, Lot Number NOF068

Matreya, rac-beta Tocopherol, »98% {gas chromatography), Lot Number 22902
ACROS, D-gamma Tocopherol, 59.4%, Lot Number 40083534
Sigma-Aldrich, Delta Tocopherol, 95%, Lot Number 126K1307

References:

Speek, A, )., Schijver, J., and Schreurs, W. H. P., “Vitamin E Composition of Some
Seed Qils as Determined by High-Performance Liquid Chromatography with
Fluorometric Quantitation,” Jowrnal of Food Science, 50(1):121-124, (1985},

Cort, W. M., Vincente, T. 5., Wavsek, E. H., and Williams, B, D)., “Vitamin E Content
of Feedstufts Determined by High-Performance Liquid Chromatographic
Fluorescence,” Jowrnal of Agricultural and Food Chemistry, 31:1330-1333, (1983),

MoMurray, C. H., Blanchtlower, W. 1., and Rice, D. A., “Influence of Extraction

Techniques on Determination of c-Tocopherol in Animal Feedstuffs,” Journal of the
Assaciation aof Official Analytical Chemisis, 63(6):1258-126a1, (1980,
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Trypsin Inhibitor (TRIP)

The sample was ground and defatted with petroleum ether. A sample of marrix was
extracted with .01N sodium hydroxide. Varying aliquots of the sample suspension were
expesed to a known amount of trypsin and benzoy |-DL-arginine—p~nitroanilide
hydrochloride. The sample was allowed to react for 10 minutes at 37°C. Afier 10
minuies, the reaclion was halted by the addition of acetic acid, The solution was
cenirifuged, then the absorbance was determmined at 410 nm. Trypsin inhibitor activity
was determined by photometrically measuring the inhibition of trypsin’s reaction with
benzoyl-DL-arginine~p-nitroanilide hydrochloride. The lirit of guantitation was
calculated as 1.00 Trypsin Inhibitor Units (TTU)mye on a fresh weight basis.

Relerences:

Official Methods and Recommended Practices of the American Cfl Chemists” Socien.,
5th Ed., Method Ba 12-75, American Oil Chemists’ Society: Champaign. 1llinois,
(1997,

Kakade et. al., “Determination of Trypsin Inhibitor Activity of Sov Products: A
Collaborative Analysis of an improved Procedure™, Cereal Chemistry, Vol. 51,
No. 3, pp 376-384 (1974).

Vitamin A {AFD1}

The sample was saponified to digest any lipids and convert all forms of vitamin A 1o
retinal. The digest was extracted with an organic solvent. The vitamin A was quantitated
directly as all-trans retinol and 13-¢is retinol by HPLC, The limit of quantitation was
caleulated as 1.00 International Units (1U/g) on a fresh weight basis.

Reference Standard:
USP, Yitamin A, Lot Number: WOF12¢

Purity of Reference Standard: Each ampule contained about 0.5 g of a solution of
Vitamin A Acetate in peanut oil. Each gram of oil contained 30.0 mg of Vitamin A
Acetate consisting of approximately 93% all-trans retiny] acetate and 4% cis-retinyl
acetate.

References:
Official Methods of Analysis of AQAC INTERNATIONAL, 18" Ed., Methods 974.29,
992.04, and 992.06, AOAC INTERNATIONAL: Gaithersburg, Maryland, {2005).

Thompson, J. N. and Duval, 8., * Determination of Vitamin A in Milk and Infant
Formutla by HPLC,” Jowrral of Micromarient Analysis, 6:147-159, (1939).
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Thiamine Hydrochloride (BIDE)

The sample was autoclaved under weak acid conditions to extract the thizmine. The
resulting solution was incubated with a buffered enzyme solution to release any bound
thiamine. The selution was purified on a cation-exchange column. An aliquot was
reacted with potassium ferticyanide to convert thiamine to thiochrome. The thiochrome
was extracted into isobutyl alcohol, measured on a fluorometer, and quantitated by
comparison ta a known standard. The results are reported as thiamine hydrochloride.
The limit of quantitation was calculated as 0,010 mg/100g on a tresh weight basis.

Reference Standard:
LiSP, Thiaminc hydrochloride, 99.8%, Lot Number 011236

Refarences:
Official Methods of Analysis of AGAC INTERNATIONAL, 1 8% Ed., Mcthods 942.23,
953.17, and 957.17, AOAC INTERNATIONAL: Gaithersburg, Maryland, (2005).

Pyridoxine Hydrochloride (B6A)

The sample was hydrolyzed with dilute sulfuric acid in the autoclave and the pH was
adjusted to remove interferences. The amount of pyridoxine was determined by
comparing the growth response of the sample, using the yeast Saccharomyces cerevisiae,
with the growth response of a pyridoxine standard. The response was measured
turbidimetrically. Results were reported as pyridoxine hydrochloride. The limit of
quantitation was caleulated as 0.0700 pgfe on a tresh waight basis.

Reference Standard:
USSP, Pyridoxine hydrochloride, 99.8%., Lot Number: Q0G409

References:

OQfficial Methods of Analusis of AOAC INTERNATIONAL, 18" Ed., Method 961 15,
AOAC INTERNATIONAL: Gaithersburg, Maryland, (2005).

Atkins, L., Schultz, A. 8., Williams, W_ L., and Frey, C. N., “Yeast Microbiclogical
Methods for Determination of Vitamins,” fndustrial and Engiveering Chemistry,
Analvtical Edition, 15:141-144, (1943},

Vitamin By; (B12F)

Vitamin B ; was extracted from the sample into a buffer by heating in an autaclave.
Utilizing the bacteria Lactobacillus delbrueckii, the amount of vitamin By; was
determined turbidimetrically by comparing the growth response of a sample against the
growih response of a vitamin B» standard. The limit of quantitation was calculated as
(100120 pgfg on a fresh weight basis.
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Reference Standard:

LUSP, Cvanccobalamin, | mg dried standard equivalentto 104 wg, Lot Number;
OOH288

References:
Official Methods of Analyvsis of ACAC INTERNATIONAL, | | Ed., Methods 952.20
and 960 .46, AGAC INTERNATIONAL: Gaithersburg, Maryland, (2005).

The United Stares Pharmacopeia, Twenty-Ninth Revision, pp. 603-4, United States
Pharmacapeial Convention, In¢.: Rockville, Maryland, {2005).

Methods of Analysis for Infumt Formulas, Infant Formula Council, Atlanta, Georgis,
Section C-2, (1985).

Vitamin D3 (DFD1)

A sample was weighed and saponified to break down fat and release the vitamin D. The
vitamin D was extracted from the digest with hexane. Interferences are removed from
the extract by open column chromatography on aluminum oxide. The vitamin I3 was
further isolated from interferences on a silica high-performance liquid chromatography
{HPLC) column. The elvant fraction from the silica column containing the vitamin D
was injected on a HPLC systemn. Vitamin D was determined by comparison with known
standards. The iimit of quantitation was calculated as 0.200 [U/g on a fresh weight basis

Refarence Standard:
USP, Cholecalcifzrol, 99.8%. Lot Number; QG0H413

Referance:

Qfficial Meihods of Anafysis of AOAC INTERNATIONAL (2000} 17" Ed., AOAC
INTERNATIONAL, Gaithersburg, MD, USA, Official Method 982.25.
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APPENDIX B
Analytical Methods for Romer Labs, Inc. and Veterinary Medical Diagnaostic
Laboratory

Notes: The Romer Labs, [nc. method for the quantitation of Zearalenone
(CAM-000239-0) has an incorrect title and CAM number listed on page 2 of the
method.

The Romer Labs, Inc. method for the quantitation of Type A and B

Trichothecenes (CAM-000031-2) has an incorrect CAM number listed on puge 2
of the method.
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Use a My

Afiatoxin B1, B2, G1, & G2 Analysis by
HPLC uaing a Kobra Call

coSepT224 Afla, MycoSep¥238 Afiat, or
MycoSep®lln AflaPat clean-up cojumn

SRM-LS0A G

Application brief for corn, femds, and complex sample matricas

Arcergiine favur one Aspergifus paresiiows are the majos funm
assoclated with production of afatormne Werm tEmpertutes wilh
drowght ke conditlons cawse gmin to become mwre susceplibte W
arflalecary bunnidtion, Cum, SOLLEndEed, paaiuls, snd Iree ks bra the
i Crerg alfeched with sflatooin.  &flatonn can cause lver disease
n anlmals and nunans. They <an cause @ decreese i nwlk productlcn
AL <Pt THIENIMAISL prdhtiies, CdreiNeeaic, i il agenls.

Extraction:

Sabg: Extract 25 g griund sample® and OF samplz® with 100
b Bd+ 26 sceonfirdewater, Shake for g omig|ppen ab
T hgur o Blesd for @ il of 2 4minetes,

Aduetud! Combineg £ Mk of Semple™ Wit 21 b scabonlirlle.
Warkaw See & ol QF | mimayg be

Fires supesatant,

GL semples are naturally contaminated samples with & koo
concestadnn o e Analte which o treated a5 Bb&nown
FaTPIER e @ CheCk Gl the HPLD fydeart,

Standard and Matrix Spike Preparation:

Slandard: Prepaee 2 dikted slandar®, Fransfe (10U L of the
arepared diuied slandard (nlo sn agosampler wal. asd
A0yl of water, The bnal sancard concoeittralion 15 40
sugkg rodal Aflataxla.

Add afiatodn standard® b 35 @ of ground sample pior
10 mgtrsctom, Treak o5 semnde, Splke mopvery of QW
aquals 40 ppb tatal attatoxin.

Clean-up & Purification:

Flpal appeon. 5 mbL of sample astract dio 13« B Mo (st Lubh.
Funh 500 L of sampis thrsgh Lhie appdlcane ooloime depengng
47 the fample matrix.

Sahd; Trangtar JO0 pL o prarified SxUacl N gusasammder
wial. AT 440 gl OF warar.

Bquesous: Tramste- 156yl of puriled sstractioe irdo satossmpler
vial. add 364 Wl ol water,

Fiviet. Covtey HFLT System.
Msathod performaance:
Uit of detertion: L0 ua/kp alotoxin B1, B2, G, & G2 individusley
Recnvary rates and veriabl Iy for Afabcor 01
Comn TypE  Avorac Yo ARSOVERY &verage SRS0
224 186.9

Spike:

149

276 108.8 25

228 57.8 X
Referances:

Il of Cheomabogradty f, 932 (2001) LEx-157
¥oanal of AAC International vaol. 37, Mo, 6, 199
AORT Dfichkal Methoa BEd 06

Applicable commedities for
the different{ columns;
MycoSepe224 AlR - gras
MYERSNRTZIG ATle+ - Teads, Corn
SRR, il

MycoSep*r2E AfiaPat - compiex
ample matricer puch s shace, e

oluten by producls, herbs, spices,
and chocalate

For other appiications:
oo
O contadt your local thsorlbubor
Far stancard informakion:

wrved-bipT, ol o by
Or oontact your koo disbribubhor

Eddiswnal InFormathes mgendieg
OO P, CRIMING 0% 3o B ridttng
4ar miaking reagents and bufters c acalod
anpage 2 DRI

Romer LokE 1N — Amerikn Romer | Ahe Singapann Pte. LEd.
L0 L Safnrmascar D
Lbrdon, WO B30R4=1 156 LUSA
Fe: +1 828 535 Bhah

Fax: =1 G346 583 Thal
E-Mawl! MGG LmeHRD s 00 Mm

3791 Mlan Buk L MEran, 20E-05
FxCpnatieQredhil, Singapore 357 |
Tl »4% B278 dadd

Pz =55 0295 554

BT S 5150 SR i 1A . D

Page 73 ol 34

Fomer Lahs Bingnosik Ginhk

U R RErEsER: 21

An3 | 30 Herapganbyrg, st

Tedi w3 ERAD HTA O

Fa ITE2 135 550

F- MX I 2Tk 2L AN marih . cam
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i

Romer LBbs*

Aflataxin B1, B2, 63, & G2 Analysis
HBLC :nlngnl'tubnc-n b

Use a MycoSap®12d4 Afs, MycoRap®226 Affa+t, or
MycoSep®2]0 AflaPat clesn-up column

FAM BRI
Required Components
Equipmant*
+Ramer Furlus TE WH (Ocdyr #; BENMAZ0ITI1I0V) b
154220¥1)
Amamar AAK MK {Ordar W EQMMRISIC [110V) R
Chemicats EQMMMLLS [ Z20V])
wiiatn nRtriie +Romar Eywtem (Order 5t GOQEY1039 {12 port)
«Mathano| & EQQEVLCAD (24 port))
~Nierie Arid +Belance, +00p (Crder #; EQOLELOIO0)

b ptasslurn hromidy
r2nnnzed water

r 100 mL qradusted oy indees [Crder #: EQOLEIDSD)
#Timner {drdar #: BQOLEL3A8)

w4000 ML pradusted cylinder

r1000 mL gredustes Sylinder

eSbharbach §yrakory shaker

sFUnnelg {Ordar #: EQUDLEL350)

rE0 ul glase syringe [Order #: ERCAS1030)
viinnpipette 1-5 mL [Oeder #: EQDLEL 180)
+Finepiperte 200-1000 pl [Order ¥ EQOLEL120)
~Finapipeoe 40-T700 p

A phythcal

=HPLC R F-104x1 fluonetcenta detector, Sik-
100 auesinjectar and a LL-E00 pumnp.

*Zolumn: Brownlee, 4.8 mm x L0 cn. C-18

Moblie phase: S+1+1 water+ aceton| ks
methanad. Add 100 gt Alrls 32k a0 0,3 g
pothssirm bromide be goch liker of mabie
pham far post column bramine dervabzetion
with Kebra Cell.

wf [y Bty 2.0 ml'min

sinjecons veibma: 100 yl

wEa RN 360 KM

sErmESinn &4l nrm

siohra Cell: 200 ua

sCratdcion Ll 1.0 upfhg laderkiually

.
¥

«THM, Tube Fck (Order #: BQOLELZLG)
=ortex mnimer-L 53 vell (Order 87 EQOLEIEIO)
+5ample corkanars.

«dobre Cell 110 Vit

whobra Cell Mambrane

+nobre Coll AT powar adapter

"Ml Sk oy purreel i e subsikubed,

Cynsurmablen
0 224 AR CO R {Crar £ COCMY2234)
=Myrntap *I25 A+ ColUmns | Oddar &: COCMYIZZIE]
=My Sep *22E AfaPat columnalOrder #: COCHYZE2N)
+Flpettn dps [1-T mL) {Orcher #: CO0LS1133)
+P1pecte tps (2UD- 1090 kL | (Crder #1000LS1132}
~Alpetty tips (40-200 L) [Qrder #;CO0LE1) 390
~Filter papr or squivalent

=15 n A% rrm Tesk brbes (Grder # 7 DOCHSI0GHLY

Calculatigrs:
Samples™:

25psample

0.1 mL purifiedestract

Agqu=ous molutions®:
4 OmL sample

100mb extractionzolution . 540mL rdal volume

0156 mL purificd cxtract

# @ HI0mL injecteds amip | o= 0004 63 samiploeyguivalem

25 DmL-extractionsolution
Matr|x Spikes¥:

() mLoed ) g/l std ,, DLl purified oxtract

w« O 100 oL ingected sample= (004532 sam plaequivatant

C.540mL total

104 L cxtrackion solulivo

05340 ml. 1okl volume

w M mL wjested sample = GOOGLES ug or 40 ppb

Standards®:
.07 gpimL fingl cone. x 50 mL zolution 1000 KL
= L of stendard messded
[ JpefmL eore. of standard Twal. ) uL. of stendard nes

Page 2 of 2
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101088

Covance Clienl 1dentilication: 1002382
Covance Mo 2223-014

A Quantitation of Aflatoxin B1, B2, G1, & G2
ROMER in Difficult Matrices using an AflaStar®
Immunoaffinity Column and a MycoSep®
Ramer Labds* 238 AflaPat Column earace i

Application brief for complex and processed matrices

AspenTifus Paens and ARSCAMIUG BECASTICUS Bbe s miajor g
ESOCHLES Wit production of arndtoxing, Warm teniperdiuces with
Arecfihl e CENAIElanG cinlse goalp to badhrhe mort sbscentible [
aflatpxn fprmation, Corm, gofipnsesd, peanuts, and tree nuis are the
b 2rps affested with afitedin.  Aflatsin can galse lver deease
in animals and Bemas, Tiey oo Caude & decreads o miilk producbon
and aru immunosuppresshee, carcinggerme, and motsgenlc
Extraction:
Caolkd: Extract 25 g grogind samphe™ and G2 sample™ with 160

mL By woelonil alefmater. Shake For a minlnaum of

3 hour ¢r Beod B s emnmwom ef 2 mingtes.
Airusuust Sombine 4 ink ol sarephe® with 21 Mk acetonidle.

wores for @ i of L anknuilg,

Fiper supematant.

FOL cemples e najuraliy conaminated conples with o koown
concentration ol e analve whien Are breated s anknown
SAMIES 25 & Check af the snalybesl nathad and HPLC Syseam.

Standard angd Matrix Spike Preparation;

CrandarTiFrepare 8 diluted stansand™  Trishsler LOO I of the
prepared diluped Standard bnig am autosampber wisb Aod
230 pL of deDniZed warer and 220 L of oethanal, The
Ine! standard cencenteatkon is A0 woikg Lotal Alatowin,

Spike;  Add afatoain standard® bo 28 g of grolnd sample or 4
mlL bl sampke prior o extracion. Treat as gampia,
Spike recovery of LIRS equals 40 uy Mg totel Bflatesin,

Clear~up & Purification:

mipet 5 mb of ssrple extracl inta 15 = B mim best tabe, Push
1000 i, of camale throagh A MyeaSep®22a aflaPat cokirnn.
Transfer 94T pL of the puriMed extract into o ¢lean 15 @ 85 mm
Lesl b, Add 30 mb FES Balfeie,

Attach a LD mL syringe bamel o the AflaSac® LAC column with an
agdapter. Transfer the didubed sample erfract o the ANnEtarE
colunm. Mantaln the fow rabe a & mbl per milnate. Ringe coluenn
with 2 10wl sortens of delonized water,  Elce the AflBtowns
fram the colomn mto o cledn 15 x &5 mmo coreelte wikh $ mL

tnckhancd.  Afber solutlon hys dralned add 2 ml defonized waler For other applications:
and colfact in sama covette, Norbas 1o i, m

Tranafer 441 i of elKion 1o a polypropylena avtogampler wial. O ¢ontact your bocal distriteator
add 100 oL of 84716 acotpnliril/drionued warsr o wial, Cap and

VEFIeN H e,

Inject enta HALE syatem. Fer standard information;

Method performance: ity Dipire,at Shblopure
Liralt &t detaction: L0 pgfkq Htatosin 81, B2, GL, B G2 Indwvldualy Orcontact your ool distributor
Recouty rates and variabdlicy for Afatoan BL:
Goiumn Fype  Averags SBgoovesy Average YWRSD Aqrtinnm Infrmedcon egarding
222 4rh ER:S CRMponents, cAlouiriang, 2 dfrecnsns
Ref . for makig reagents &g tufters ks Ipcated
eferences: e page 7 DOUDEE
Jalurnal of Chroerabdgeaphy A, 332 (2004) 153-157 ———

Jowrrial of ADAC Intoriational vol. 77, So, £, 1994

Romer Laba, Inc. ~ Amance Acrimer Lalit Sligopore Me. Ltd, Rotvet Liies DRNGNog] G M
21303 SryMnnaeLer O e ML Jatan BUkL merah, 103 0E Industriesoasoe 2L

uripg, My B3] B 156 154 E-Certredhredhll, Singapare 15847 2513 burg, huidlre

Tut: » T 436 ZEY RGN Twt: 455 G175 5432 Tel. +d43 762 B33 O

Fax- =1 B3 845 X3an Yl w5 5215 BERa Ery:+ad 2782 33D 550

E-Hall: afcepromorlaby. com E-Mall: esheseciaproimmst @b gum E-Mall: ohibez «eJ roz o remse rfalscam
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Covance Client 1dentification: 1002382
Covance Mo, 8223014

A

Quantitation of Aflatoxin B1, B2, G1, & G2
in Difficult Matrices using an AflaStar®
Immunoaffinity Column and a MycaSep®

Romer Labs"228 AﬂaPat Column

Chpe OO 3L

R uired Com poitaitta

Chemicals
=heatanitrile, HPLC grade
+Mathancl, HPLC grade
wiitric Acld
sPatassium bromide
Deicrilad waber
wSnd um Chiorkde
«Sodlum fhosphate, albasic anhydrous
~POASHUM Chibioe
shydrachloric Acid
s otasslum Phosphate

Praparation of Roagamts and Buffars

PRE Bulas: B0 g godlum chlorde; 1.2
codium phosphate, dibasic anbydrous, 0.2 @
poinssium phosphaly, nonobagsic anhwdraus;
D2 g potassium chlonide in L L of delonized
wanr, pH o 74 weh hydrochlor: scid.

Anilyilcal Mathor Syetam Parameters

»HPLGRF-10AT ug rescan oe deractor, S[L-
108%] butainjeclor ond m LE-AO0 pump,

=emymn: B-owniga,d.6 mm x L0 om, 1B

sMghile phese: S+1+5 wetert ecetonioie+
rmethancl. Acd 100 pL aitric acid and 0.3 g
pctazsium bromide -0 each liter of mobile
phase for post calumn brermine derbatestan
wiltch: Kobra Cell.

aFlewr Fata: 2.0 mLSmin

«Trjuctian volurma: 100 pl

s«ExdRtion: 360 nm

nEigiiont 440 nm

wkobrr Cell: 200 vl

=Debecdon Limlt: 1.4 gk Indidduaily

Egulpmmnts
sMomer Sorle I1 Wi (Order ¥ EQMMRIOLG(110V] &
MM REG1 B ZZ0V) )
sfomer RAS MM {Order #: EQUMNRLO10 { 110V} &
EQEMRI0LT {3F0U]]
sBamnce, 4009 [Order #: EQOLE1010)
100 mil, gewdysted cylinders {Order &1 EQOLELDS0)
=Timer {Crder 3; EQOLEL30D)
4000 ml gradumed Cylindar
#1000 ML Qrad U sbed cylinder
=Eberbech gyratary she ker
wFunnels [D:der . BQOLE13SA)
#50 ul plass syringe (Order 4. EQOAS1030)
sFlnnptpstee 1-5 mL (Order #: EQDLEL 150}
sFinapipatts 200- 1000 pb. (Grdar #: EGOLE1136}
aFinnpipatte 40-200 gl
aTept Tube Rack [Crer £: BQOLE121Q)
sSortex miner-110 wolt (Coder #: EQOLE1330)
aSample cantainors
wHobra Cell 110 volt
wKpbra Cell Membrane
sKobrn Call &C powsr adepter
* Derar et ahie 2oLl cf D S Lalente

Can L ab Haa
sARAStar a TAC ooiumnsy Dedder #: COLACINNX Y
Myopiap #2229 ANaPat calumnslOrder #: COCHY2220}
=Pipetta tps (1-5 mL} Ordar ¥ COOLEIIZI)
rFiperte tips [200-1000 L) (Crder #:200L51132)
sPlpette tips [40-200 pl ) {Order d:CAOL51 123
=Fllter paper or equivaleny
=15 % 85 mm bast tubes (Order #: COOLS1041)

CaaHatgns:
Samplest;

25 p semiplc " 0oL ml cwreact 30 mll dibale

. {1l ml, oo

100 L extract 30wl dit exwet 4 ml clubon

Aqueous solutions®:

4ml sample  1.710mL sxiract

.51 ml. [ole®

A 000 L Dpecaed = (0D @ smnple oy,

INmL diluts 440 mL alution

Matrlx Spl jome®:

TS mLoximel | A0mL dil extrl - 2l elnion 0 $40mL 1ot

{_Imd. x{_ b wp'ml, sid. . LA55 ml, extract . Wl dilwle LA . chwion -

0 14 mL imjuted = 0.00463 ¢ sarmplooguiv.

Page 76 of 96
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104 . exirmcl M ml dic. exlowel 4 b elubion 0,540 ml low] T
Standards®:
.07 il final cone, » 50 mL solution 1000 gL
2 L () ul. of standard nesded
(_ype/mL cone. of standard i mL
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DAS Protocol No.o 101088
Covanee Client Identification: 1002382
Covance Wo.: 8223-086

-

SMER  Quantitation of Zearalenana by HPLC
Using 3 Zearagtar® YAC Column

Remer Labs®

[ UR= g o)

Application brief for complex sample metrices, feed, and aquesus selutions

Fugarfum gramivearem |5 the maser spacies of funoi reseontitie for
producing scsraknone.  Mast aften the comoeund 15 Feund 0 corn;
NEWEVEr TSN CTORS % YhEAL, BIARY, LArghU M, BRd rpe 0Ah béconie
contmminated. Fnls Fungl fawors pre-daevach conditlaps Chat pre
mlst and conl, Grang that had CONESMMINATKN Dre-Hary B Can see
& TiSE IN COMTAMINSAEDN TeWels Cunng sTovaga F the grain it nol
suficlenty dried and Sie=d. Swwe appear 10 be the amimats prost
affecten wtd e conslderably more soasdiee ba the toxn 1han other
anlmals. The mosi notlceable effact 15 praoaciaus devslangnt af
mammaz amd other esvoganle eMecis |n young glits 2z wal! as
prepucal ena;gement n yeuny barmaws.

Extraction:

Snlid.  Extrac 25 g ground zampleT and 3¢ ampte® wih oo
ML #4416 acatonirie+ D] wetar. Shake for & minknLm
of 1 hour cr blend Fot-a an'rmum af 7 reprkes

Afuewbt! Eursbine 4 mL ef secaple™ @it 51 L =catonkrile,
Wortax for & minimum of 1 mkiuka.

Fitter mepamatant.

Q0 sormees 3t nawrally contaminated sampls wih & Known
eoncatiratiste of the anslgbé which are treated as unknown
H4M01ES &y B clieck of the HFLT sygtem.

Standard and Matrix Spike Preparation:

Stanzard: Frepare a dlloged Alandaed Trarsler I three seoarobe
Akgeampler vlpts, The final standard oonee i acions iz
500 pa i) zascalenone,

Spke:  mdd zamcatancne stancard™T ta 23 g qround ssmpke
priet ba exbraction. Treat 45 se=pis. Spike recovery
of 100%, is equal to S upfkg zearalencne,

Clean-up & Purification:
Pipet 10 inl of Sain0ke aatrack ihla & 15 « BS smm lusl tube.
Add 100 b of acerc apd 2 test bibe.

Solld: Ruvh |ust over 4 mb of cemple sxtract threugh &
Hycosep 226 AP+ cHuinn Tranzier 2 mb of purifas
exfraci te b 18 1 125 mm cuvebe.

Aturous: Push just over 4 mlLat sample pxtract throygh e
Mrycosepe2dd A+ calumn. Trapafer 30125 mL of
Purified axtract 03 3 16 % 135 mm cuvette,

Calute the 2 mL et purifies extracl with $1 Ml PBS buffer, Paus
the antirn dluted samphs over & Zearaftarg IAC calume, RAlinas
the |AC column with bwr L0 L partiens of delonized water_

Etute cotumin with 2 mL atetoniteile inlo & 2 x 76 mim cuvwbte,
Evmporsbe cuwetiss 1o dryness.  Reccnstiiute whh 506 8, moblle
phmss, Mir wall 2r transfer o pn autesampler val, Injed wnte
HPLC syste .

Method performance:
LImlc of decaction: 108 wakg
Rit-Zaviry rates) Averogs 95.0%
Warlabllity: fwerage & 4%

References!
Romer Ton=-tc-02.00%.1 .
Fogd Rdoitives wrd Comarminants, 2004, Vi, L8, Na. 1, Zd-45

=S IR I
SON
o™ 'j, \j\/
e
Zortknea

For other applications:

A, Comerld b Com
O ssatat your local dictribrtar

Fou standard information:
oLk lopu re.at oo blape
Qe Contact rour meal Ssmbutar

=mdditicnal Infzmmatian regnrding
cowponents, cakuvlrtions, and Jeectiars
Tor mating reagenic 3 buffers ko locned
oo = 1,

Retigh Laka, Ing. - Nfmeks ita Rédbitr Lald Sargingcre Phe, LA
1301 Sty lsmasuer D= ATA] Jakan BRI ek, SR -O8
Uy, B0 B30 105G LEA £ Cotel=fhredill, Slrgapar= 150471
Tel - ) 67 583 8560 Tel- +85 3275 5432

Fiw: 4 [ £96 587 2380 Far: —4% &275 SLEd

E-HAN St e fEnu T rldl ot [-Mpp spesngmroaeriyl = conh
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LAY Protwcol No.: I01088
Covance Client Identification; 1002382
Covanee No_: 8223-0146

N

Romer Labn"

Quankitation of Zearalenona by HBLC
using & MycoBep® 228 Afla+ Column

RO -0

Reagulred Components

Cherbcafe

B neld, glocial
sAcaornt rile
+MHethmnal
sDeiided walsr

Preparalian of Respunis amd Bublars

BE Befer: 0.0 g sodium chioride; 12 g
sethum phosghete. dbesk mhydrows; 0. g
potesarn phosphate, monobasic arhydrous;
0.2 9 potesslum chipnde in 1 L of deiantzed
wWaer. pH to 7.4 with hydrachleric aod.

Analytical Mathod Sywoam Faramatars

sHRLC: Shimedzd SCL 104 spshem controller,
RF- 100 flunrescendce detector, S10-

»Cahumn; Brownlee, 4.6 mm ¥ 10 an, €18
=APAELST (viviv) Acetanitrdai3l HyG P Ho R
=Flow Fsba: 2.0 mdfmin

o [imerion wolurme: 150 ol

=Exception it nm

#Emizaian !500 nm

»Rabention ttme: 370 micutes (tmes are
mPPrax| ¥

« Dgtactien Im& 100 polkg

104 autalnjectar aba a CL-10ab pump,

TEUAT i1 £
*Romwe Ferine I M1 {Qrder #) EQMMRHILG{LIOY] &
BOMMRIO1S( 120V 1
sRanar AAS MIN (Order #: EQMMALOIO {130V &
HIMMAIG1Y [TI0V))
=Romer Byap-Systom [ Ordar #: EOQEYA0ID {12 port)
ik EOQEY LG40 (24 port)}
sBalance, ANDD [Order ¢ : BGOLEI01Q)
100 mL gradusted cy indes (Onder §2 EGOAEL0 500
»Titer {Order #: B0 EL300)
+4000 ML graduated odinder
= 100 mb gradusted ol nder
sEbarbaeh gyratary shaksr
*Funnely (drcler & - EQODLEID50)
30 pl. glass syringe {Droer #: EQOMS 103D}
vFinnplpete 1-5 mL (Ordar ¥ EGOLE] 1AR)
+Flnnpipette 20R-1000 L (Doder 73 FQOLE11)
«2 50 mb sldearm Edarmeyer Aasks with #6 stappers with
18-gauge syringw, aEACh ko uaooom
viest Tube Pack (Droee 32 BEOIEL210]
+water bath with v dcud sourt
orbex mizar-110 wolt (Order F; BOOLE) 330)
sEample centeiners
FOther sunable equnITent can Be N .
Consuma bios
sHycolep? 113 Afla+ colunern [Order #: COCHY2228)
sTaarafiart TAC colmns (Drder # COLACA0CD)
+Plpeite tps (1-5 mi} (Qrder 41 COOLS1122)
sPlpatts tps {700-3050 L3 {Srdey #:COQLS1102)
wFliter paper or enubabeny
=13 % 85 mm best tubes {Oroder ¥: COOLS1041}

Al2 0% 75 Mo cuwettes (Ordar & COMISI05)

Calculatigns:
SR b ™
25 g saniple 2 mb purified extract

Aqusous solutions
4mL sample

100 mL extracton solution 0,500 mL mobile phase

. 3125 ml purifiedaxiract

x 150 mL injected sample—10.15 g sample eguivalent

25 mL exyractionsoluton
Makrix smues‘“:
Chmbx(_Jugiml std

0,500 L mobile phase

# 0. 150 mL injected sample=0.135 mL sampleequivalent

2mL purificd extract n
T B B« 11150 mL injocted sample = 8,075 yy pr 501 pgb injected

It mL exiraction solution 0300 mL mekile phase

Aguecus matrix spike®:

(_ymlox {_Jog/mbstd 5,125 mL parificd ¢atract - . ,
. 130mL cd le= 0073 s0101
25 mL sample exiract * 0300 mL motalc phase » B injected safnple g o 300 ppb injected
Standards¥;
{ Imb x{ ) ugiml standard . -
* 0.150 ml. mjected samiple =0.075 ug or 300 ppb injecled
10 ml. methanol ! P = pRR I

Page 2 afz
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2AS Protocol Mo 101088
Covanca Client [dentification: 1002382
Covance Mo 8223-014

Y
e Quantitation of Type A and B Trichotiucenes
Bual Column Quantitative TLEC Method

[
Romer Labs O

Application brief for corn, same feods, and aquacus aclutions

Fusdrunn spordriclioisess 15 Lhe priocipls type & richothecenes progucer (742,
HT-2, di srirpencl [DAS), naeestanizl {NEDS)) and Fusarium Sramitesrurt,
the prncicle bype @ trichothecands producsr [3-acebyl deaxynivalansl, 15-acetyl
daoxyrvalenal, fusnranen-X, deoxynivalanal {CEN), nivalenal) although a variecy
of apecies are cazable of producng the toxins. Comn, wheat, oats, and barley ane
the grmary commedides abecud by this grour of weini. Tricrowherenes are
IrmunosUaprecave and leal [0 ksses n anjmei productien tue to reauzed feed
intake, The crganism does weil In cool manst conditons.

Extraction:

Solid: Estrart 25 o ground sample® with 163 L 84416 acston:teile sl n.o.
Shake for & mummum of 1.% hewr or bkend for 2 mindmem of I rinues

AQUECUS: COMBING 4 ML f Fampre™ with 21 mL acetonrtele, Voctew far a
mindmumn of ® eostiabag.

Makrix Spike Preparation:
Spke;  Add zpiking candard® 1o 25 g of ground sampke so that the final
CanceEntraEtmn or s TLC 2lata i 200 ng, EXEAct and eat 35 % campla.

Clean-up & Purification:

Precandition a MultlSep= 236 Trich cofomn with & mil of 844 16 acatanitrile $D0

H, 2

Salid; Trarsler 10 mb of sstract Inws clkure bube. Push skghily aver 4 mbL
thraugr a MycaSap® 2215 Treh & 227 Trich+ caluin. Transfe-4 el
of prrified esmact 1o the praconditionad Multisap= 716 Trich column
end codlect.

AfUeaUs: TranETer 10 ML of axtrect Into culture tuhe. Push sibghtly Duae 5,75
mL through o Mycodepr 23% Trich or 2Z7 Trich+ colunp,
TrassTer .28 m| of puniied entract W the precondidened  sultiSaps
216 Trich cotural and colledt.

After purdiec extract has draned thru MultlSeps 216 Trich cclurmn finse with

el ol 34 18 acotantme tDl WG amd coliver, Evaporate to dryness undar

WASUL IR & B0 witer bath.

TLL Determination:
sttﬂdapd:iet 100,290, 360, and 400ng of the TLC spotdng standard an e TiE
.

Tyt B TricMnecsn ta:

DH=salve resdue with 400 {4 af 241 dcalone +methanal, Spat GO Wl of sample
and macrix crleg aleng sath £landards enoa ohes Jai TLC plata. Covainp plate
with 1+2 Trukene+acete 0k urkll golvent frant réachee 1 om fram top of platq, Let
alr dry than sprsy piete wWith 15% alurelhose thlorlde in methancl, Hest pinte at
¥R unkil @0 cerd sperts mre fully vivible und;;:mhqu wave LY lighi then rameve
fram hear. Quentliy catrpiue using tha standar Texins wlll appear hlug wath "
the Fo]lnwmnp 7, valuas, [1-peetyl I1l:-ni'i .25, 15-ALAryl DGN 0.3, 28 02, DoNps,  FOF other applications:
and NIV B.2). v pmndisa,

bLln]
Or Dot vout |2eat dlstributer

Afer spotting the type B IHCOE0ENSS @VAD0rAlh L2 OFyess b remaiting 241
'y v pu ks ! =g For standard Information:

acetanet-nethenal.
wrviend bicpLire_at
{CANtInuad an pags 3 ) O centact yeur ek distrituor
ot dimkoor 1l Arefosriacion rag ard iy
<IN cﬂul-ﬂw arsd o hions
' MR m-pmu and bufiars
= krewted o4 e 2 DOPR
Reres Labd, LNt ~ dpiorcy Aot Lsho Slngapor= Ple Lid. Revmer Labr Diagnestlc Gmbk
130} Slvdemaarsr Drve 3771 lakar D dde Pernt, #0A-04 Tnduape sirase 21
Wk, M B2E-1156 LSa E-Cen mmhﬂ, =hqapor: 159471 A 3LI0 Herrogenburg,
Tl « | &% SA3 RGO Tl wBS BN Tz 443 ITEX BAE O -
Fan: 41 L36 D07 2340 Taz: +0B5 BT 5',&-: Fax: «43 2792 330 553
E-Mak: nificegiomesishs mm E-Mall: sabsasiai [omer|ab s, oom E-FaIl artioehrs e rone B Com
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DAS Protocol No.: 10088
Covance Client 1dentification: 1002382
Covance No.; 8223-016

F-N
F ¥ ; .
ROME Quantitation of Type A and B Trichothecense
B Dusl Column Guantitstive TLC Mathod

Romer Labs®
Tk le_ Y00 um 14, BR300

PFrocadure Continued and Required Com ponants

TLC Devermination: (conk.}

Typa A& Trcatnecen:

DIZEdslwt rehliian with 320 pb of 0747 paluane 4 scetontelly Spat 80 (0 of sample and matrls spike aleng with s=adards
att & cevaris pRese C-318 T pute. Develop plate wikh 2541541 mathawred«D1 Watar+ Beatic ddid enGl solvent front
reaches 1 cm from bap of plata, Let oir diy then Spray plate with 0% suifurlc acid [n methanol, Heat plate a1 13G°C untll
standard spots are fuly westle under leng wave LW lkght then remove froan hral  Quantty samples using the stand ards®
Towins wlf appear bl with the eeception of [AS witich wil appear purple 2nd will have e follnming A walues, (NEOS
0.5, OWS 0.5, HT-2 0.4, and T-X 0.3).

Method performance:

Ll of detection: 3-acatyl BON, 15-neetyl BOH, Deaxynlvalmnol, Heosglaniol, HT=2, snd T-2 {0.1 pa/g)
Fusarenon-X and Miyalanel (0.5 parm)
Dittetanysdrpana| (2.3 wp/gh

References:

CAM-0O0DI1-L

Jourpe! of Chrometogrophy A, 958 (2002) 1215-142

Cihamicala Squtgmant*
v Apptie sz +RoMar Labd TLE Aulblpolites® (Doder #: BEQRASIINA) with 1800
 ACEGNE L ATAREtar Syringas [(Oroer +: EEOAS1NI0)
v b itrike +Batanca, 430 g (Ordwr 4 - ESOLE 1610)
s Aluminum chiaride 100 ML Araduated oy inder (O rer & EGOLBLOS0)
= Memhand : +TImer (KL Grder 81 EQOLELI)
v Swlfurie scid +Bbarbach gyratory shaker, or blkeadar {Order @ EQOLEL O EY
» Tohiere =350 mb Erlen mayar Machs wilt # & Nenpesne Doppere, or alf-ont
= Water, derrrzed Jars {Grder #: BOQUEI02E), blonder bacas |Grder £1 EQEAEI0ZZ),
Consumablas blades (Order #2 EQOLEID23), nnd gaskets (Drder # 1 EQOLELOM]
= My coBay® 325 THch columng (0 ner % =Sample jars with ilds
COCMY2R2E] ar MycoBepd 337 Trich+ =funnels (Order #: EQOLELIED,
clinnns. (Orcher 25 COCMYZR7) 425 plL syringe (Ordwr & ECOAS1030)Y
= MuldBep® 214 Trich colurns (Crder #: +Hpatiars
COCMU2216] aFinnpipetie 1=5 mb [Ordyr & EQDLELLED)
= 16A1TS mrm culturn tubee (Cinder & afinnpipeits J60- 000 pL (Oroer #; EQOLEIL12D]
104} =Tt lulm rack [Onder #: EQULELF10)
¢ 18 & 3% mm cuiture Whes (Order * & 250 ML SRIRAITN EFMRA Ma el Masks with 26 Stopper and a 18-gauge=
COOLST04 ] syringe, sttach o wacuum source
= Pspetrm tipe [1-5 L) {Order #: COGLE1L3) «hWater bath with yacuLm source
& Pupatte rips [200-1000 Y} (Ordar £ AYartey mhaar-LEQ valt (Dndar £: EQOLE1330)
CoDLS1132] sCravaloping ek (Order o1 EQOLELZER)
= Filbar pepar, qualitative {Qrdar 42 2001510828 | +Long wawe UV light-115 veit [Order #: EQOLELDSA) o0 wlissny box
» Slice gel TLE plates {Order & COOLSLI1Y) [Sedhi £ EQOLELIID}
= Rwversa phase C-18 silicn gui TLC plates. (Order | +Hot iyt 12 X 13 1 {Grder #2 EQDLELDEL)
F: LOQLS1110) sREAARL apray batthe {Orde e d @ EQOLELREA]
» DApsEAbiwAgradunted/ionkeal 50 mL cantrifuge “Tongs (Drdsd 47 EQOLEIIL0)
Hibdt with Sevaw cap it bl qui prent can b SRR,
C:Iu.llatlgmr
Samples¥i o5y wnpic £ il extmt
o g e e e % R ML =112 g g ¢ eoudvalem
100 ML e siraction solution b ml. 3pet gramplc oq
Ayt solutlonst:
41 ]l semapie 25 ml esimet . =t i
gyttt N A QLD . jeeisd sl Z g doneple cojuivabanl
Matrix Spikes®:
L K L 7 .
. "l'fwml “_d x . mttmmx[I1Nf.1|,'|'|L,J;1;;|:I= g 0% _ ng e TLE olale:
100 mL exsrationsalution & aml. - Tng
ppm Caiculstion®:
[_I mg,ean Tdnste « Ipp
02 pmmpleomialent 100pps  —— 100

7EQE Z8 4
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DAS Protoco] Mo 101088
Covanee Client Identification: 1002382
Covance No.: 8223-016

&
iomer  Application Brief

Romer Labz* £l abde £

Muttioxin LC-MS/MS detection in grains and pat food

Tmportant Information:

The wes of Qood internd AN (05) Ak wacy Hnpdctinl (4 drder o obtain mbust and quantiative
Avkfads for LC-MSMS sashyse. The optimal intemal stended In HS hes tee same chenbal starchure s
ey 10 aF srrberasd, but b dffeent mfz raibo, Thuz PO labeted myromosing o Siivklar dre kioal for LC- S
metngds, The internel seandard can be added ar any s5age; for L<Bmple NS Me sald sample Stfore
AN or INLY the farifiét Shrmoke extracl pride to LT [njetion,  Depending on b step of addiuan; the
inCerna! standard CBn D@ udéd Lo Aicourt for losses during 1he wrole pragedurg o Bor Ksses [0 e Mass
Spec.

Extriction:

Sannprha; ENITRCT 25 g sample and (G samphe = with 100 mL of
24115 Aceranitrile/02 HO ar 50¢50 Aceronlidley/DE HiO
for extraction of Fumonsing. Shakce fer & minimum of S0
anm on a gyrstory shaker or thend far 3 mkkvumm af

minues.

Fllber supemarank.

3 samphis are naturdlly contarinabed sanplec with 2 known
cententTatien of khe analyte which &k redfed a5 unknawn Sampss
2 3 Zhack of th analytient method 80d LS-MS/MS System,

Clean-up & Purification:

Teka 300 pl, of each Dlrerws mpin w2 dryrmss 08 cuvelte, (B
careful not ko overdry.) Reconsdtute i 200 bt ol Amnwdrden
Fammate salution containmyg e Intkerpgl Standaeds for posithee
mode anshws.  Retondilube In 200yl of Ammonium Acetate
dolitlen commining the Intemal Standads for pepzdve mode
andlyBid,  Wigrtge th mi,  Traster covtiends to WRLG autosampeer
vials. [nyect 40 pL onto the LC-MS/MS ystam. TR uge &f A £lean-
up calunns gk D ddcebsany For dompber aad dfficylt matnoes,

Callbration!

Prepare diferent corcentrations of misdd Scandand Stack 54 utksns
In ¢hfer & 5 m Ammcnium Formabe with 0.3% Foremic Acldd
solutions wh SIS0 Ecebd narllaf(00 HQ or 1 S M Ammonium Acetade
whth 3% Rogthc Acld solulion 1n 50452 AcetoniTde/DI H.2, Ory
diwn the starcard salutkens, Recansekyfe In

Construct celibretion curves fur sach analyte by plotting the analyte
CoNCAFAAkion versus the SIONE Omermiy.  Whas using imemel
Sbtwdaras phat the oniwitratlcn of the nbernsl Standasrd varsdy the

area of th analyte divided by e ares oF tha ntartal standaed, Raferendcas:
. M, Sutvok, Eapld Commun. Mass
5";"""““" mrthad: Sperram. 2006; 10; 3648 - F650
Mimadzy HALG E.M. BUTIAK; REITAS SotNgNe va S
Pheeneemianox Gemini HALC C18 cohurrms, 4.5 = 150 mm, & pm
Mibile Phsse & .
ESI+ £ mM Ammanium Formate with 3,1% Formis Aci i G1 H,0 Far other apphcations:
g51" 5 MM AMMDMUI ACSEAED with D.1% Acetic ACId In Bf H.0 et FOeribbR oo
Mabie Phass B Cr corsael vour local $atribe bae
Scetondtrite
Inection Yohume: 40 L
Fl ey L.l iLH = -
Cradlaats G mumin; ColumA Temperaiure: 40 < For stndard information:
mn |z 1 [15 (151 [ ass P,

Or concect wour 1acal distritutor

L] 10 97 o7 h A

Rt Linba, Tne = Amvirtsa Rarver Luby Sirvgmpers Ple, 1hd. fomer Lebre Dlsgnostic Tnbk

L3 ShY M Er Orhea 7L Lalih Bukl Mairan, FOI-OK |l wptmnwirosan T1

Unben, MO BI04 1158 USAH E-Cpntrageraahl|, SHQMpOA 755471 3130 Harzesakbung, AT

Tel +1 616 562 dggn Tal; HA3 4275 $432 Tl +43 2782 B3 0

Fax! b A% 20N 334 Fau: +55 5115 SEE Fax: 43 27937 330 ES0

Erbad: cificwfiommlabs com E=Wal: wnlesacieromariate com EFLu|1: 5 I b P g Tt | L, L
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CAS Protocol Mo, 10HDES
Covance Client [dendfication: 1002382
Covance Mo, 8223-016

roMer  Application Brief

Romaer Lahs®

CAM-IKKICTA
Mahtitoxin LC-ME /M5 detaction in grains and pet food
M=/ ME detection meathod:
Ir=trument: Applled Biogystems Y200 QTrag wath ES[+ and ESE spurces,
Analye Perort fon Frimany collisen cesondkry | Colision | lenizaticn
(m/r=] Tranzitnn Enaray Transitian Energry Mcde
[ (i} {myz} (&)
Afmboxin B 113 2411 43 285.0 T ESI
Alaroxin B2 3182 2L ER) 2500 a5 ESl+
Al e 51 3i9.1 243.1 a7 115.1 E% ESl-
Ao vwr G2 1011 EE e d1 115.1 E1 (==
Fumnenlsin B1 7114 334.4 L F524 51 EsI
Furnonlgin B3 0.8 3364 51 FIR.4 51 E=I+
Furnonlsln B3 .4 LR EH] F1E3 =7 ESI-
Cehratowin b 40 0 2350 137 10%.1 L5 ESl-
T Touin 4g4.3 051 14 215.2 22 ESI
HIZ Tagin dad,d 2632 14 2152 19 EZI-
MNeosolaniol api. & E05.2 17 2151 a: ESI-
Ciace box yscipenol kLN 32 17 1051 L Esl-
Dacicvnivagrin® ann1 2450 -1 502 3R ECI-
Aoatyl Decxyrivalens 1971 3371 -14 5RO =39 Esl-
Zearalensne N § 131.0 -4 1750 -1 =51
Wivalensa! iMia EL.3 -1% SES -3E [5=3
Fusarenon 13,4 35w =12 589 -3& ES-
Patudin 153.9 [LLE] =19 8o -1 E5l
Chembcals
+bcalonitnla, HPLE grede or higher puriry
whcath Add
«Deicrized Watar Equipment”
shmmordum drchate, LCHS grada sReHiar Serien TT Mill (Order 5 EQHMIITLO
:'2 mmarium Farmate, LOMS gmds £110V) B EQMMEZ015(2204))
rmic Ackd sRwwmer RAS S| (s w; EaBAG10 (L20V) &
Cansumables :EMNR&DIS {20V "
mer Evm
setuMietie 40K Crder Mo: COCMMEZE ) b Oy Toeh (g panyy | | E1an (12
+Intems Rundanks
akafarencr Materiade Type B Tichothacanes,
Tyew A Trichothacenee, Zearsimans,
Afateodna, and Dearynivalenel
Barrear Lubm, Enc. — Ammrkcn Romer Lat Slpgapers Bea. L3d, Retrenl Laba blagmantie GmbH
03 Sy ieTerr b Dot 3741 Lakam BuML Hweah, 4 0B-cH Industricstr maa 21
\Unian, B0 630841158 USA E-Cantraftachll, Girgmrare 159171 A 7130 Herrogeabrp, & U s
Te; +1 B35 500 BEOT Tal: 455 6775 EATZ Fo a1 2782 003 0
Faw: +1 0% 587 3380 Far: +08 £375 ksms Far. =42 3747 1IN0 55
Exbiaal: officuiibrarmns|abs, com E-Mpil' wplewan i Bramenisbs.com Exll ! O 08 < Pl O WL
Pege 2of 2
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DAS Protocol Moo 101088
Covance Clienl Idenfification: 1002382
Covance Mo, §223-016

a Moniliformin
Y o
AIMOR Quantitative TLC Method

anl Ledal Tiamed

Methad Code: man-t-01-00. 1

Introduction: This is a TLC methed for quantification of
manilifermin.

{H. Na or Ky H

Applicable Comimodities: Grains, some feeds.

Manilifarmin

GEMERAL INFORMATION

Storage conditions
The selutions used in this method should be stored appropriately in
properly sealed centainers. The columns should be stored whera they will
not become contaminated.

Washing the equipment
Extraction equipment shouid be washed afier each use with seap and hot
water, Rinse thoroughly with celd tap water, then dry completely.

Waste disposal
Dispose of all waste appropriately according to local, state and federal

lawves.
Safety

1t is recetmmended that a lab coat, dispesable nitrile gloves and safaty
glasses be warn while performing this method.

Page 1 of &
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DAS Protocol No: 101058
Covance Client [dentification: 1002382
Covance Mo 8223016

o =ol=0l 00 1 Boroy ™™ | o b betbdl s
Frocadure
Extraction

1. Weigh out 25 g of ground sampte inta a 250 ml Erlenmeyer flask or a
half-pint blender jar.
2. Add 100 ml of 8416 acetonitrile jwater and stopper flask or seal jar.
3. Ghake far 1 hour on agyratery shaker or bland on high speed for 3
minutes.
4. Using a funnel, filtar extract inte a sample jar through qualitative filter

paper.

Cleanup preparation
I. Prepare both a matrix and neat spike by adding 12,5 wl of 190 pg/ml
meniliformin spiking standard to 5 ml of sample extract and % ml of
B4/16 acetonitrile /fwater, respectively.  Mix wezll and treat as a sample
through the rest of the methad. Spike recovery of 100% results in 200 ng
of meniliformin on the TLC plate,
2. Pipet 5 mi of extractinto a 15 x 85 mm culture tube.

Purification
. Push just over 2 mi of sample thysugh a MycoSep™ 240 clean—up cotumn.
2. Transfer 2 ml of pusified extract to a silanized 12 » 75 mm cuvetta.
3. Evaporate to dryness under vacuum in a 60¢° C water bath or using the
Romrer-Evap™ systam, Do not over dry samplas,

TLC Determinetion
1. Dissalve residue in 200 i of methane). Cap and vortex for 30 seconds,
2. Spot 80 ul of each sample and spike, aleng with 10, 20, 40 and §0 pl of
10 pg/ml moniliformin working standard (respectively 100, 200, 400 and
E00 hyg of manilifermin on the TLC plate) on a silica gel TLC plate.
3. Develop in €73/5 foluene/acetene methancl until salvent frent is abaut 1
zm frarn the top of the plate. Let the plate air dry.

Specified ecuipment is not restrictive, Page 2 of 3
Jeher suicable enquipmenr Can he substinures.
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spcg=rlon g Eomer™ | abs Merbhods

4. spray plate with p-phenylenediamine spray reagent (1 mg of
phanylenediamine par 1 ml of 1 N hydrochloric acid in methanel). Let the
plate air dry.

5. Heat the plate at 150° C until standard spats are fully visible under long
wave UV light. Moniliformin will appear yelfow with an Er of approximately
.4,

&. View plate under UV light and estimate toxin in samples and spikes as
cotnpared to the standards. The standards will migrate highar on the
plate than samples. Use the standards for quantification and the matrix
spike to determine migration of moniliformin.

7. Caleulate the level, in ppm, of moniliformin in the initial sample by
dividing the number of nanngrams seen on the TLC plate by the sample
aquivalent {0.2 g) and dividing by 1000,

ngan phat= Tppm
0.2 g=ample=quivalent 1000ppb

=Fpminsemple

Detaction limit: Most commodities 0.1 ppm
Mixed feeds 0.2 ppm

Calculatans
Samples:

2o sample . 2mledract
M| exfractionsolution  0.2ml spotimgsabeenl

# Q08ml spet=0.2 g sampleqsvalen

Spile:

G012l 100gfmlslandard 2l exiract
Sl mytrmn " D.2mlspomingsalvet

= Q0Aml s pet= 3. 2upor Z00ngspolted

Specified equipmenl is nat restrickive, Page 3 of 5
Cther suitable equipment can be subsrituied.
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- Bopmer™ 1 ghs Mathods
NECESSARY EQUIPMENT CONSUMABLES

ot gy |

v Balance, 40 g (RU Order #£ EQCLEINT0)
+ 1A mi graduated adinder (RLI Crder #:
ECEHET0E0)
=  Taner (RLI Qruer & EQOLEI300)
a  Ebwrbach gynilory shaker or
bl rder (RU Croer # EQOLET10 200

& 2590 ml Frlenmaver flasks with #£6 Neoprene

STORPErs ar
half=pint jars (RLI Crder #: EOLETD2 5],
blerndet
bases (RLI Order £, EQOLELD22), blades
{FLI .
Oroer # EGOLETOZ ), and gaskers [RLI
Croer #
EQDLFinDzd)
= Sample jars with lics
+  Funnels BLI Onder ¥, EQOLET350)
+  Hipemors
~Finnpipaa | -5 Ml {RL Order #
CQGLEY 1800
~Finnpipelle 00-1000 pl {RLI Srder #
FQCHLER 13400
o 25l seringe (RLE Crrder # E0ASIG30)
«  Test tube rmck {RLIQrder #; BQULE| 2 10!
»  Cuvette rack (R Order 2 EQOLE1 2300
+  Waler bath with vacuum source or
Rearmer. Evagr syestarn. 12 -porl (EL Grder #:
EQOEVTI R
«  Ramer labs TLO Auraspartes (RU Order £
EQOAS 100! with 100 pl apios porer
syringes (Rl.| Order & FOS285 1000)
+  Denweloping tank (RLI Order & EGOLE) 2B0)
4 Long wave UV light=11% walt (R Order
EQCLE 1060) w
wicwing boe (RLI Qrder £: ESOLET32E)
= Harplare 12 x 170 RL Qrder &
EOOLEIQFT)
+  PReagent spray boatle (R Grder #
BOHOLE1030)
a  Tongs (R Grder & £ 1)
«  Vortes mixer-1 10 wedt (BLI Srider #-

15 % 285 mm culture tubes (RLL Order #;
COOL51041)

12 % 75 mm cuveltes (RL Order
COGLSI051), silanized

wilh Cuyalle capr (AU Order #:

CORES 100

Myeobep 240 clean-up enlumns (AL Qrden
£ OOy 2240)

PipeLle tips (0-5 il {RLI Crder #

O 51 133)

Fipetie tips (200 1000 ply (KL Order #:
COOLs 132}

Filver paper, qualicative (RL| Qrder #.
COQLS1042)

Silica gal TLC plates 100x 20 o (R Order
& COTLSIN D

Specitiod oquipment s Rar restrichive,
Other suitable equipment can he substitured.

Page RB6 of U4
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rre=t=00 =001 Fomer™ Labs Methods_

EQOLEI 330

STANDARDS

+ 5 ml Manilifermin Spiking Sandard: 100
wgimi i methancl IRLI Qrder #:
COSSTIZG1)

+* 5 ml Manilifermin Werking Standand; 10

pgsmlin methanol (RI Qrder #:

COssTI260)

+  Arernne

«  Aceromilrils

«  Hygrochlonc acid
+  Methanol

1 Phenvlenediamine
o loluene

4 Water, deionized

For further information please cantact;

Tethnical Services Tel: (BI6) SHI - BEOD
Romer Labs, Ine. Fax (FI6) 485 - 6551
1301 Srylemaster Crive warw romner labs.com
Wnion, M0 G30R3-1158 echsenaromer labs com

Wersion G0, 1, e 2000

Spmcifion] evuiprerent is not restrictive, Page 5 of §
Gther suitable eguipment can be substitured
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F
A

s Cyclopinzonic Acid (CPA) TLC Mathod

Romaear Labs

A CERTR- O

Application bHef fod

The compound wros arginally described from Pemclfum cyclhopium,
thus the neme. Cydaplszanic acld [CFAY} & & mxe compand
produced by saveral fungr, They ene not Muceescant s0d must be
wisuaized on W [Ayar chromdtagramy plRkdE by Spidy reagents
CPA may ba cmporiant as 2 single enygatocin o &k b oucontamiaant,
CFA accurmulates n skeletsl musche of selected anWnals and hunen
EXpoSLTE LAY WECUT LheDugh IngeEtan 00 Cordaialiakted moscle
L.

Exktractinn:

Sahid:  Extract 35 g ground snnpla® atd QC ampl s with 125
ML 1000 metanglchlominmm. Add 250 |4 o
prospohanc acd and cxp Tlask.  Shake for & iminlmiem

ot 1 hour.
Filter supermatsnt.

T3 samples are haturefly conteminsted zampkas with m kncwo
cencentration of the analybe whizh are braste® s gnknown
shmoles ba b chede of e TLC method ord system. QO samplas
b used when avmlshbie,

Standard and Matrix Splke Preparation:

Rtandard: Spot 103, 20, 40, and 80 L of 3 16 pg/=E CPA warking
standard, Fespectrety 100, 200, 404, ang S07 ng on
the TEC plate.

“Prazpike AOC 10D WL af @ 200 ok SRS stardard ta 25 5
sample prine ko extoacklen, Presplke conmnlzstlon 1=
equad o 2080 ng on TLC plate.

*Postsolke: Add 20 ub of & 250 wg/mL CPA scandars 1o 25 mib of
fitteren awcract. Poemspike forosrtraban & enusl o 200
By DR TLE pinte.

Clearn -up B Purification:

Heagura syl 38 b of exerac aed pour tntg 2 125 mL separsiocy
funne:. Add 25 mi of 0.5 W aqUesus mac{um Boarbanste o pach
separatory funnel.  Shaka for 30 secomds  Alkow the lapers to
suparale, Bian drain bod discard the lower layer.

Slovdy add 7 mL of concanlrated Mvaraehlonc Bkl es Tme to the
remeining sohution. Cautlon: Tha sample may boll and cop
vigorousty H toe much |5 sdded at one tims.

fdd 15 mL of chloreform to the separatory funnel and shake jor LS
saronds. GRow Ervers o saparpie and then collect inwer fayer nko
n A0 ml conlcal mabe.  Add anckher 15 mb Shierofenn te the
ceparstors funned and shake For 15 Segonda, ANow Ineers (2
saparnte and agaln oollact kewer lwyer Imfo the @me 40 el conlcal
tube. Evaporzie tn drymecs ander vacuum Inoa BOPC watar batk.

TLC Datermination:

Sprav & Blica pel TLE plots wits 2% aquesus axalic acud. Let the
plate air dry, then hest an a hot piace st 33°C Far 4560 minutes.
Obsobve mampht sk n 40 ml conjoed whe with 350 4
chiomtorm, Skagper sac vortex for 30 meconds,

SpoL 10 Wl of i -dnmpla md splis, sleng with 10, 24, 40, and
6% pL of the 10 wgml CP working smndard,

Dvakepg place In 41 chioreform/ methyEcobutyhate ne untl solvet
Frowvt b5 ahoutt 1 0m fmum top of plate. LaT bha [late aicdny. {oent)

ins and some feads

TLC Determination: [cont}

Sprey plete with Chriich's sprmy repgard mnd
kb s dry for 10 monstes.  Yiew phate n
vidhte ohe, CPA will 2ppeer purphe with & Ry
of appraxknately 0.7, Esumate Loxin |-
samples dRd  SHikeT BS Comparsd Dot
GILLIYLES

Detormeng T @2l in 2pdn, af oixlh I
original sampde by dividing the numbep of g
seen on the TLC plate by the sample
equivalert »nd dividing by L1000 ng.

For ather applications:
Li#
©F qonkact vour kst | distriwtor

For standerd information:
yewyr, bl Um,nt, .

Cr contact your I|:-£1 ulsg:lmmr

[ Aadhara miarmmesion mgarsing

rovmr ki, crhulirhom, sl dkedoni
| Fed ALIAG (22020l kAR THRReE b5 Loeabad
| onpape2000D

Roritt Lalew, LI = Ao |2

L3441 Ry beemaasyar (o
Unon, MG B3084-1 158 LA
Tl + ! 636 53 BG0D

Fapd) + | £36 ST 273k
E-MaN; ciHos mme nbe.con

AT Jakan Byl Meal, #0808
Telz +65 E273 5442

Fhit: —B5 G175 Gl
[-Mmi  mabn-ran ufirorielaby. com
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Romer Labs®

HOMER  Cyclopiazontc Acid (CPA) TLE Mathod

A, (O RS, I
Roculred Componants
EquH pemsnt®
*Rewninr Faring 11 Wl {Orcler #; EQMHR2G10(120vV) &
EPMMRIN {120V
rRmmpr RAS MIB {Drder 1 EQWMRLI 018 (110V) &
EMMRINLS {120V))
LabE TLE AULMPOEes (DMt B: £QOASLULDY
with LoD pt wutvapotier syrivges {Ordar ¥
Chemicaln BFOOASL D2
wi-dimethyl@mimbenzaldehyde «Blanie, «00g [Ordar & - EQOLELDLD)
+Chtar oform =100 ol s dukdnc oy bnelers {Order ¥ EQOLEIGSD)
+Ethanel ~Fimer {Grder #: BOOLELIM)
+HYE rerh e acd +Ebrarbazh gyratory shaksr
+Mathmal sFunnala (Drdar ¢ - EQCHE S0}
sMothy Kiznbutyiuebona «I25 ML sapatatory FUnne b with stopoccs and » fack
=l ackd sFinnplpecta 1-5 mL [Order & BQOLE11ED)
aPhpsphons sold =Flrnplpwtte 200-1000 |4 (Order # - EQOLELL30)

+Sodium bicarkanate
“Water, dejionized

Praparstion of Reagants and Butfers
«Ehich's gpray reagent: DiEsolva 1 g of 4.
direthylaminobenza idwhydt in 25 mb of
athantl and add 25 mbLof hydrochioric 3o,

2% ROUesed okl besd! Add Y g opadlc acid
to 130 mL deionized wabar.

». 5N scurcus sodium bicarbonate: Add 42g
sodlum blcarbonats 1o 1L dwionized waber,

=Test Tube RaCK (Crder #: EQOLEL2LD]
~Merbid mixae 110 vol (Ooder #: EQOHLE]TID)
=Sum ple containers

=250 mL sorewe-top fasks vith Tellen Ined caps
viWatar bath with vaouwem souree

w0 ML ENRbcAL Eubes | Order £ LARSP1739)
sHot piste 12 & 12 by {Order #: EQLAEIDS1)
*rpchver sulchide goui ey caan e vabstuled,

Cormumalbes
Flber paper, qeslieivs {Order #. COPLS1065)
sPipetta tipe [1-5 mL) (Droer #: ZO0LR1133)
sPipmite tips (200-1000 W) {Ordar #:CO0LS1132)
=Cilica gal TLC plates (COOLSL1LL)

Calculatipnm;
Samples™

23 g sarmple

ZS al extract

Matrix Spikas - pultq’:

DAOZmLx ZSDug!mleandardk

125mLextractionsyonan 028 mlspottingsolvent

25mL extragt

w 8.0] mLzamplasptftad= 0.2 g sampleequivatest

25 OmLextract

Muptrix Spikes - prem:
0.5 00mL x ESDugmestmda:dH

0 Z5SmLspottingsolnt

23mL uxuact

# L lmLspottadsample= 0.2 ugar 200ng spotked

1 T5.0mLexrraet

0 23mLapottinggolvent

= 1.0 lmL spattcdsample= 0.2 ug or 200 ng spotted

Pape B9 of 96
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B TN
g Yoxichnnocy

Eergy v o B [TV ARSI
OOEPORET [W FEEITN TOX-MET-TH041
Trararlo LT IR SR TR ALY FRET T OIS
CHARLES COATNEY Gem-ﬁ-: ohinghms Margarit Dunsmore
Faa LNE Tathl" Al =g LallT Exdlamib oeis LTI TR AN LRSS MR ALLAaTr 3 B
106 N
PURFPOHE AND SCHOPE:

This screening procediwe is for the gualitative detection of oosporein in corn and corn
products by thin layer chrmatography (TEC). Samples are exaracted and then cleaned up on
qusle mnry aine SPE columns. Oomeporem is methyiawed with diszomethane and thay
analyzed by silige gel tlien layet chrormavgraphy. The T1.C plae 5 sprayed with sedium
mctabisulfite and oosporein apjrears as a bright yellow spet under longwave UV Jight, The
detzction limil fr oorporein is 30 pph.

PREPFARATION:
Oospurein primary standurd (1LD00 ppm) - weigh oul 4-5 mg ol cosporein {purily wis
confirmad by NME and MS. ) smd add an equal vohime of acctondtribe o give 2 7,000 jpa-ml.
primary standand solutivg. Mace na 15 mL Faleon wbe and sters i Drevror.
Dosporelw inlermesdtaie stand ard solwilon (10 ppii) - add |l of the oosporein
primary slandard 12 a W) mL vatemetric flad: and dikote 10 vahime wilh acetoniteile and
trasler To a 15 mL Fuloon tube and stare in freczer,
Extruction mlveni - Acctonitrile: | agueous sodinm bicashonatz {1:1]).
SPE quatermary aniise clean up columm - Bakarhond solid phase exmetion qualemary
pming coluwms, 3 mL (Pat # 7091-03 1. T, Raker). The vlemnup cobarmns me washed with 5
10} mcthanol followed by 5 ml water priar to sample cleauup.

Thin-kayer chramntography plates — Anabtech t0 X 20 cm prescorad silica gel 111, plates

Mobile phase - whicoe:ethy] acetete.formic acid (7:3:1), Using 30 mL of mohile phose
wauld he 35 mL toluene. ES wl ethyl acetute, amd &5 ml. fommie acid

Diazovaethane methylnthog reagemt  pipette 5 ml of 204 sodiom hydroxide mio 2 20 ml.
tegt ebe and add § sl of etbyl ether, N-methyl-N-nitro-N-nitrosopuanidine {Sigma-
Aldrah) is slowly adided until 2 comslant vellow color iy ohisined.

TLA? developing wpray - 20 g of saditem, metabiael e is dissolved in 100 ml distilled
walkr,

Rolutor thosleer - Therrno-Fisher Scientific or equivalent
Balanve - Chuus-Brainweigh 515N seale or cquivalem
Heatiteg maodt it - Picrce Reacti Therm o ¢qutivalen]

PRINTED Oi: £/5/2010 COPY EXTIRES I 30 DAYS TINLESS STAMPED ABOVE
Fage 1ol 3
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SO TTL, ) T (REAT O € 10 RO HLET: et by

OOSPOREIN 1IN FEEDS TOX-MET-75(101

IREFETY IR T SR TIOA AT T en SR,

CIIARLLES COATNEY Georpe Roninghaus Marguret Dunsmon:

ToLL LN LR, LR TR TNLITA L THLLEA G P LD T
33006 New

UV eghet - Mineralight Modol UVS]-38 or syuivalent

Analytical balance - Meftler AE 100 or equivalent

Feed prinder - S1ein Mill or equivalent

Contrifuge - Clinical Rotator {Thenne-Fischer Scientilic) or equivalent

Addttdenal lsborulory fortin — Toxicology [aberalory bench shed is wsed 1o recond datn,
suach as smpls weight, vehme sobveniwsed, and final voluai.

PROCEIHIRE AND ANALYSES:

t.

T.c

\\'cig:ll S pm ofa ﬁhl:ly pround fred sampla into on 8 vz wide mouth polvpropylene bottle
and add 100 m. exiraction selveir. Tightly securs Hie 13d and place on a rotational shaker
T 301 fnin.

Filter appeoxamately 2t mL of the exiract ihwough Whatman #4 Uileer paper into o 50 ml.
SCTew cap paly propylene batle,

Apply 10mL of the [ilered extract 10 a prefreated queteriary dmiow colunit and wash the
column with 10 mL methwiwt Bollovwed by 5 il abetone:acdtic acid {75:1} and discard the
elunnt. Rua a spiked feed cxtract (1-2 ppm qospescing in e sane manner.

Elge tiwe ooaporein from the clesnup column with 10 ml. sectone:formic naid (9:1) and
vraporals the sample coluun eluam, spike, and dandacds bo dryness on a heating module
with low heat and o zokle siream of air,

Drisanlve the samiple reuiduc, spika and standards 100 pl aceionz and add 300 pT,
micthz lnting ngent <r undil & vellow color persiste. Let the solution stad for 5 minles in
the dark and evaporaie 10 drmess on the heating medule.

Lhissolue the methylated sample regiduc in 1K gl acetone and <pot 10 pl. on a silica gel
plate along with approprinie methylated oonporein standards. 1%2velop the plate inthe
muhile phase,

The methylated xiract spike, and appropriate methylatet gandwds are spotted on 1 zilica
gel HL. plate und developed with toluene:athy] acelaie:lonmic aeid {7:2:1). The plate i=
removed, dricd and spraved with 20% aqueous sedium metabisulfite. The plate is placed in a
100" C vyven heated and olm:rved ander bngwave UV liglt, vasporein appears ar a bright
sellow Tluorescerd spest (the uarescence disappesrs with continoead heating).

TRINTED CN: 8.8/ X0 COPY EXPIRES IN 30 BAYS UNLESS STAMPED ABOVE

Peee 20l 3
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TR W HE

X . ) ;! TOXKAOLOCY
S TTL T i i FON (FECTIH TITS FNBES AECIE TR e
COSPOREIN [ FEEDS TOX-MET-750,01
TAERRE BT DT e 3 (e T | SR OVE R T AR,
CHARLES COATNEY George Rutlingfm Mmt Duramare
TIIiv e ik, ALLTRL AR HELLTF [l = P ARE S
373000 New
Lalewlations:

Results re reporied as positive or pone detecied, Semi-quantitaliog sy he used by ve-spofing
seondard s and sample using TOX M ET-MX “Myeotowin 1L SemibaQuamitaion™,

Criterin foir acceptance:
Spik is visiblz on the TLC plae
REFERENCE:

Kottingkaw GE, Sklebar HT, Seater LH, and Brown '[P, A rapid screewing procedure jur
detzcting the nryesinsdn aosporein in poultry rations, 1 Vot Diagn Iovest [174-17%, 1980,

PRINTED ON: $/5/2010 COPY EXPIRES IN 30 DAYS UNLESS STAMI'ED ABOVE
Papz3ol3
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DAS Protecal Ma.: 101088
iCovance Client ldentification: 1002382

Covance Mo.: 8223-016

ST A WE
Bl TOX ICO LIOGY
) o e TYTE FOMPFTE B TGN
DETEEMINATION OF ERGOPEPTINE ALKALOITYS [N TOX-MEY-TiHL L3
FEREDSTLFFSE
FREFACERS 107 XTPRTT G Y CFIR KLAT | L SR T —
Leorpe Rodtinghmuy Geurge Hultinghnns Margaret Duosuwon:
FALEL WK DATE AR Tal0 LAE ARYH EOR LATE TNLEES RTARMDTE HITH.
T4 41307
PURTMSE AND SCOPF:

Cuantitstive determination of Clgvicess sogopepling alkabesds i all grains, mixed feeds,
havlages. pellats, and sikages, Cround samples are cxtracicd with chbopofimn:beea: and
filtered, Fitirgies are clcaned up using SPE Ergosil and M-224 columns, Samples ars
unlyzed by HPLE with Muareseence detection ab 230 min excilation ad 424 imn emission
wiith a detection limit of 50 pph 1ntal ergepeptine alkaloids,

PREFPARATIUN:

Primary ergopepiine alkubdd standurd solulives: (500 ppra) - Frgopeptine afkalvids were
frarchased from RB1 (Sigma}. Primary stogk sollions of erpotamine, crgacemine, ergocrvptme and
exgocristine {34 ppn) are prepared (o acetonitrile, lirgosing is net conimerviatty available and
amull quaraities have hean isalntod by preparstive AILC. concentrativn umknown.

Intermediate ergopeptine alkamd standord sotation ndx {10 ppm) — Pipatte 200 pl. of cach
primary ¢ got abkaloid standard solition and the trgoging isolate ido a 15 mL pulypropylene Falcon
{ube sl add 2.0 ml. of acvenitnle 1o provide a 19 ppm mixed solujon of the ergopeping alkaleid
shandards,

Working ergope piine allalobd standard sodution (L0D ppb) - Pipette 0.1 mT, of intermedinte
standard solution nte a 15 mil. polypropyleiy Falcon tube and add 9.9 mI. methane] 10 provide o
|0 ppb argopeptine alkaknid stmmdard mix. Standards sre siored in freezer and replaced s necded.

Yorwam hox - (Universtty of Missouri Instrument Shop)

Rotaver shaker - Thenao-Fisher Scismifte

BPLL syctem Hitnehi Mode] L-7100 pump with Hitachi Model L-7480 o L-7433
Nuorescenee detectur fexenotion 250 wm, emission 420 oo, Hitachi Madel 1-7200
amesampler with a Fiachi T-7000 data acquisition imerfres and ConeenChrom soflwaes ot s
micrisomputer,

HPLC operating parameters:

HPLA ool 150 X 4.6 mm reverscd phase Cpp Euna 3 i colenn (Phenonencss with
C1E SecurityGuard 4.0 x 3.0 mm guand colnmn (Fhenomenes).

Mobile phaze: acetaniirile: water (4¢:60) with 200 mg armenium carhonate added per liter af
mubsle phase. Filler and degass mobile phase by passing through o (.43 jun nyion membrane
Flter under vactwn. Mohile phiase is gumped st 1 o mia,

Flow rate: 1 ml./tnin

PRINTED ON; 252018 OOFY EXPIRES TN 3 DAYS UNLESS STAMPED ABOVE
Page Lol 4
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DAS Protocol Mo (01088
Covance Clicnt [dentification: Q02382
Covance No_: 8223014

TR YA

AT ) . . ] PP GLLTIC TY7E MOMPRRRRTIGH =
DETERMINATION OF ERGOPEPTINE ALKALOIDS IN TOX-MET-AMLI3
FEEDSTLUFVS
L TS AFFRCIVER T AT RO AA B T L T T
Cienrpe Rottinghaus George Rotlisghaus Margaret Dumsmwore
recelan "I TE AT KL LAT[ ML FATh TWCORTR L LED TN W TP XY
10/4'99 4307

Tujectan voluwe: 20 pl.

Column temp: room lenp

Deteetion wavebrmgth: ox-250 nm; em-420 am
Hun thne: 20 min

Frgosl citamup columims » add an 848 112 inch biological dise (Thenme-Fisher. 86 Lodis,
&R 10 0 6 ml Monojeen disposable syringe bame) (Midwest Vet Taer Moines, 147 foflowed
bz ay | ml. Frgosil {Anablech, inc., Newark, 13E) h) 102 inch $&38 disz: ©) | mL ground
aodiim sulfate: and d} 112 10ch S48 disc.

M- 334 cleanup coMurgus - prepare by adding, | om of 3-224 material (Romer Labs, Unioa,
MOYte a3 ml, Monojeot dispossble syrings: barvel conlaining a smnll {rit i the bettom.

Control crgot saniphe - prepared by griodiitg i cxlracting 0.5 ¢ of erpot body with
chloruform:base snd storing the chlorafaem fiirate in freszer. Conteod sanvple is tun with each
baich of samples than are rum and plotied in Excel erpot contro! shea,

AddHivnal beratiry foomu - Toxicodegy [ahoratary bench sheet ir usod to record data. suwch os
sample weight, sl ven! volune, vohene wsed, and Fmal volume.

FROCEDURE AND AMALYSIS:

1. Weigh 10 g finely ground sample inta ¢ 123 ml. polvpropylene wide mouth serow cap haitle
and add 100 mL chlorefora and 5 ml. 8.1 M sodivm hydroxide, Secure bid tghthy and place
an a relator shakes For at least 60 min.  Add approximatcly 2 g sadinm sultate and place on
rolator shaker for approxdimately 5 nein.

2. Fiher approximately 20 ml. exiract through Whatmas 1251 [ittar paper { Therme Fisher, Su
Lutds, MO) inlo a 20 m]. sirew sup lest ube,

3. Apply 10 mL exaran in 3 m) inerancots 1o Ergoed] Glesnup solorm undar vacoum (leave 4
wiacuum values open) Elue rgments Brom the colimmns weih B8 mL aestwe:chlurefom
{5:2) followed by approximmtely 3 ml. anhydrons perrolenm sther, Apply vacuune (closs 4
open vacuum valves) until the cleanup columis are a0 longer cool 10 1ha Towch, indicatmg the
petroleuin sther lies been tetally removed

4. Ehity srpopepting alkaloids with methare) i 2 k. vahoumewe fask, I he melthane! duate is

s1ili pigrnented, pusy 1he methanot cluant thwongh » ematl 4 -224 cleannp columin into an
muinzampler vial 1o remove (he lost remaining pigmentotion priorta HPLC naalysis.

PRINTED ON: $:5/2018 COFY EXFIRES IN 30 DAYS UNLESS STAMPED ABOVE
Page 2ol 4
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DAS Protocol No.: 101088
Covance Client Identification: 1002382
Covaneg Mo, 8223-016

Ak o e
TN ICOLG Y
o WECTEC0 T T - DTN ML TW: e

TOX-MET-100.03

DETERMINATION OF ERGOPEFTINE ALKALLMDS 1N
FEEDSTULES

FECRFLRLD R WFFRONIE OY GO HEADL SRR, T 1gps CRPLCER

Cieurpe Rottimgh [ Y : R iy iy Margaret Dunsmons

[T GATE Ak 7RO LATT REVFGLT BTt | W0l ok s VALK i APl A E
1NL93 47307

5 Hun standsrds and <ampdes by HPLS ugiisg the TON- TNS-T59 “Use of TIFL.C and HSM
Suftware (inseruelives)” using the “Frgot Screen” method in the FISK saftware. alwayk
brack ol samples with Lhe 100 ppb ergopeptine wandard mix.

Retention dmes: {566 Plare 1)

Lrpopoptins alkalsid Approxinete Retention times
Crposine 4.0 min
Erpalaming 7.0 i
Lrpocomine 10.5 niin
Lrgoeryprine £4.5 min
Erpecristine +7.5 min
Cuteularions:

Resulis showld be valouluicd mod reported us 4 ppb resnht by using the fallowing equution:

CERLC salue W [ing) volunc) — ppb crgepeptine alkalnid
1.0 g ground feed

Coartrol valmes: are determined and dota entered inte Exvel fike “ergol contre!” with date, Contrat
valuez shonld be within 20% ol averags voluc ar sample s is redone,

Conftrmmtion

Traat the methanolic extract 11at was positive for crgots end standards with (0.2% sostic acid al
65 C for 30 min and reexamine by HPLC for ile presence ol 1he inactive -inine isomers off the
wrpopepting alkalowds.

REFERENCE:

Roflinghnus 312, Sohltz LA Ross PF, and Hill N8: An HPLL methed for the detection of
erg in ground and nellered Yeodetatts, 700 Dicten fivest 5:242-297, 1993,

Chirmatograma:

Figore 1. Chrom 1. Ergopepting nlkaleid standard oox (100 pph), Chrom 2. Ergot
comlasminated sempls,

PRINTED QN /572010 COPY EXFIRES IN 30 BAYS UNTESS STAMPED ARBOVE
Pags 3 all4
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Covance Cliem 1dentification:

Page 242 of 262

DAS Protocol Wo.o 101088
1002382

Covance Mo.: B223-01¢

“TOPTIILE -
DETERMINATION OF ERGGPEPTINE ALKALOIDS IN
FEEDSTLUFFS

TOX-MET- 'mn.ns

FIEFWRED BY

_%g#g Hottinghaus

AFEESREE BF GECTIONHER D,

AFTROVED Y (A OFFLCER)

Margarel Dunzmore
AUPBAC O (L CALL|

Gwrg RﬂﬂnTEus
CATE VIR DATE
19 4 350x7

#
g i
H i
E : B
- £ 2 g
HE S
= 3 + T
& & : i
: ! 2k
5 . ’ fio g
1 i o0
o |= ! ‘| i
o [ v
b |
T == S e,
e T A T
i Ls 2u
FArenElal Time [Sine
Liwo -
H E £
wa - y 1 1 '
- . . 1‘| o K
¥ T 2 -2
T T B
x i t 5 | : F
Toem | : '
5 Z :
I 1
™40 - |
4
:nu—" H
B
i+ = T
3 1 I |

Rotan:ior Tima [0

PRINTED QON: 85372000 COPY EXPIRES [N 30 DAYS UNLESS STAMPEL ABOVE

Page 4 of 4
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APPENDIX V

Disposal Certification

(Carcasses)
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GENESTS Midwest N6230 County Roed G
_ Weillsville, W[ 54434
Laboratories

Phone: (715) 7434557
FAX: (715)743-4109
dwiletcher{@genesismidwest com

DISPOSAL CERTIFICATION

Two hundred-forty (240) broilers from GML Study # 208-0608-21 (Sponsor # 101088) were
transported {0 Sunny-Side Meadows on October 21, 2010, for slaughter. Protocol-driven tissues
were collected and weighed from each bird. All parts cellecied for weighing as well as the
remainder of the carcasses wete transported back to Genesis Midwest and were incinerated.

All birds that were not fransported to Sunny-Side Meadows for slaughter were humanely
euthanized at Genesis Midwest and the carcasses were incinerated.

Signatureg:)g(tj' jﬁﬁ%’ . Date: Iﬂ,la.t’",f 10

 Dale W. Fletcher
Genesis Midwest, LLC




GML Study No. 208-008-21 / DAS 101088 Page 245 of 262

APPENDIX VI

Data Utilized in Statistical Analysis

Conducted by Dr. Gary Cromwell
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ABBREVIATIONS EMPLOYED IN THE FOLLOWING DATA SHEETS

| = Phase 1 (Starter)

Il = Phase 2 (Grower)

Il = Phase 3 (Finisher)

Init = Initial

Wt = Weight (g)

ADG = Average Daily Gain (g)
ADFI = Average Daily Feed intake (g)
FG = Feed:Gain Ratio

DP = Dressing Percentage

Pct = Percentage

Trt = Treatment/Group

Rep = Replicate

Blk - Block
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208-008-21 BODY WEIGHTS (g) # of Birds at End of Day: Average Weight, g
Blk Rep‘ Sex ‘ Pen | Trt| Init D14 D28 D42 14 28 42 Init D14 D28 D42
Pen Means
1] 1 M 4 1 | 453.6| 4100.0/ 14100.0| 17700.0| 10 10 7 45 410 1,410| 2,529
3] 5 M 15 | 1 | 461.8| 4000.0/ 15000.0f 24100.0/ 10 10 9 46 400/ 1,500| 2,678
2| 3 M 29 | 1 | 448.8| 3400.0| 12400.0| 27100.0 9 9 9 45 378 1,378| 3,011
5 9 M 43 | 1 | 440.2] 3500.0/ 13900.0| 26200.0| 10 10 9 44 350| 1,390| 2,911
4, 8 M 48 | 1 | 445.6] 4300.0/ 15300.0| 27400.0/ 10 10 9 45 430 1,530| 3,044
6| 12 | M 56 | 1 | 449.2| 3500.0| 13300.0| 24200.0 9 9 8 45 389| 1,478| 3,025
2| 4 F 7 1 | 407.8| 3500.0/ 12400.0| 24900.0| 10 10 10 41 350| 1,240 2,490
4, 7 F 16 | 1 | 386.0| 3400.0/ 12300.0| 24900.0| 10 10 10 39 340| 1,230 2,490
3] 6 F 22 | 1 | 408.0/ 3700.0| 13100.0f 25600.0/ 10 10 10 41 370| 1,310 2,560
1] 2 F 34 | 1 | 392.8| 3700.0/ 13200.0| 25400.0/ 10 10 10 39 370| 1,320| 2,540
6| 11 F 39 | 1 | 386.2] 3400.0/ 12600.0| 27500.0/ 10 10 10 39 340| 1,260| 2,750
5/ 10 F 51 | 1 | 388.4| 3200.0| 12600.0| 28000.0| 10 10 10 39 320| 1,260| 2,800
1] 1 M 5 2 | 453.1| 4100.0/ 14600.0/ 25600.0/ 10 10 9 45 410 1,460| 2,844
3] 5 M 12 | 2 | 456.8| 3700.0/ 13900.0| 26000.0| 10 10 9 46 370| 1,390 2,889
2| 3 M 27 | 2 | 447.8| 4000.0| 14300.0| 24800.0| 10 10 8 45 400| 1,430( 3,100
5 9 M 41 | 2 | 449.0/ 3800.0/ 13900.0| 29300.0/ 10 10 9 45 380| 1,390 3,256
4, 8 M 49 | 2 | 468.2] 3900.0/ 14500.0| 25700.0| 10 10 9 47 390| 1,450| 2,856
6| 12 | M 57 | 2 | 467.2| 4000.0| 15400.0| 32000.0| 10 10 10 47 400| 1,540| 3,200
2| 4 F 6 2 | 390.2| 3600.0/ 12500.0/ 25100.0f 10 10 10 39 360 1,250| 2,510
4, 7 F 17 | 2 | 387.2| 3200.0| 11200.0f 21200.0/ 10 10 9 39 320 1,120| 2,356
3] 6 F 25 | 2 | 390.6/ 3900.0| 13400.0f 27700.0/ 10 10 10 39 390| 1,340| 2,770
1] 2 F 31 | 2 | 390.4| 3500.0| 13100.0f 25600.0/ 10 10 10 39 350| 1,310 2,560
6/ 11 F 36 | 2 | 409.6| 3500.0/ 12800.0| 25000.0/ 10 10 10 41 350| 1,280 2,500
5/ 10 F 52 | 2 | 375.6/ 3100.0| 10700.0| 24700.0| 10 9 9 38 310 1,189| 2,744
1] 1 M 3 3 | 457.2| 4100.0| 15100.0f 27200.0| 10 10 10 46 410| 1,510 2,720
3] 5 M 13 | 3 | 440.2| 3500.0| 13400.0| 25400.0| 10 10 9 44 350 1,340| 2,822
2| 3 M 30 | 3 | 448.0/ 3400.0/ 12300.0| 22100.0 9 9 8 45 378| 1,367 2,763
5 9 M 45 | 3 | 464.0/ 3600.0/ 14000.0| 26400.0/ 10 10 9 46 360| 1,400 2,933
4, 8 M 47 | 3 | 446.2] 3500.0/ 13300.0| 29500.0| 10 10 10 45 350 1,330| 2,950
6| 12 | M 58 | 3 | 444.0/ 3700.0| 14600.0| 28700.0| 10 10 9 44 370| 1,460| 3,189
2| 4 F 8 3 | 415.8| 3300.0| 12100.0| 24400.0| 10 10 10 42 330 1,210| 2,440
4, 7 F 20 | 3 | 412.2| 3300.0| 11800.0| 24400.0{ 10 10 10 41 330/ 1,180| 2,440
3| 6 F 24 | 3 | 401.6| 3300.0f 9500.0/ 19600.0| 10 8 8 40 330 1,188| 2,450
1 2 F 35 | 3 | 385.8/ 3000.0| 10900.0f 22000.0| 10 9 9 39 300| 1,211| 2,444
6/ 11 F 40 | 3 | 398.6| 3400.0/ 12100.0f 27100.0f 10 10 10 40 340| 1,210| 2,710
5/ 10 F 55 | 3 | 385.0/ 3300.0| 12100.0| 26900.0| 10 10 10 39 330 1,210 2,690
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208-008-21 BODY WEIGHTS (9) # of Birds at End of Day: Average Weight, g
Blk Rep‘ Sex ‘ Pen | Trt| Init D14 D28 D42 14 28 42 Init D14 D28 D42
Pen Means
1 1 M 2 4 | 444.7| 3700.0| 13700.0| 27600.0| 10 10 10 44 370 1,370 2,760
3] 5 M | 14 | 4 | 443.0| 4200.0| 15300.0/ 29500.0| 10 10 10 44 420 1,530 2,950
2 3 M | 28 | 4 | 438.8/ 3700.0| 13300.0/ 28300.0| 10 10 10 44 370 1,330 2,830
5 9 M | 44 | 4 | 440.6| 4100.0| 15500.0/ 26200.0| 10 10 8 44 410 1,550 3,275
4, 8 M | 46 | 4 | 458.8| 3800.0| 14800.0/ 32200.0| 10 10 10 46 380 1,480 3,220
6/ 12| M | 59 | 4 | 467.8| 4100.0| 15400.0| 32700.0| 10 10 10 a7 410 1,540 3,270
2| 4 F 10 | 4 | 395.6/ 3300.0| 11400.0f 23200.0/ 10 10 10 40 330 1,140 2,320
4/ 7 F 18 | 4 | 400.0/ 3500.0| 13000.0| 25800.0| 10 10 10 40 350 1,300 2,580
3| 6 F 21 | 4 | 388.5| 3400.0| 12400.0| 25400.0| 10 10 10 39 340 1,240 2,540
1 2 F 32 | 4 | 399.6/ 3600.0/ 13200.0f 25700.0| 10 10 10 40 360 1,320 2,570
6| 11 | F 37 | 4 | 399.6/ 3200.0/ 12100.0| 26200.0| 10 10 10 40 320 1,210 2,620
5/ 10| F 54 | 4 | 374.6/ 3300.0| 12600.0f 25800.0| 10 10 10 37 330 1,260 2,580
1 1 M 1 5 | 422.9| 4000.0| 13500.0| 27300.0| 10 9 9 42 400 1,500 3,033
3] 5 M | 11 | 5 | 462.2| 4000.0| 14600.0/ 24100.0| 10 10 8 46 400 1,460 3,013
2| 3 M | 26 | 5| 459.1| 4000.0| 14400.0/ 21900.0| 10 10 7 46 400 1,440 3,129
5/ 9 M | 42 | 5| 447.6| 3600.0| 13400.0/ 26400.0 9 9 8 45 400 1,489 3,300
4 8 M | 50 | 5 | 445.0| 4000.0| 14900.0/ 29100.0| 10 10 9 45 400 1,490 3,233
6/ 12| M | 60 | 5 | 455.0/ 3800.0| 14400.0| 27400.0/ 10 10 9 46 380 1,440 3,044
2| 4 F 9 5 | 412.4| 3300.0| 12300.0| 24800.0| 10 10 10 41 330 1,230 2,480
4, 7 F 19 | 5 | 407.8/ 3600.0| 12900.0f 25400.0/ 10 10 10 41 360 1,290 2,540
3] 6 F 23 | 5| 390.4| 3600.0|{ 12900.0f 25500.0| 10 10 10 39 360 1,290 2,550
1| 2 F 33 | 5 | 401.8| 3400.0/ 12300.0| 24600.0| 10 10 10 40 340 1,230 2,460
6| 11 | F 38 | 5 | 385.0/ 3500.0/ 12600.0| 27900.0| 10 10 10 39 350 1,260 2,790
5/ 10| F 53 | 5 | 372.8/ 3400.0| 10900.0f 26100.0| 10 10 10 37 340 1,090 2,610
Average
Rep| Sex | Pen | Trt| Init D14 D28 D42 |Starter| Grower | Finisher | Init D14 D28 D42
M 1 | 449.9| 3800.0/ 14000.0| 24450.0f 9.7 9.7 8.5 45.0| 392.8| 1,447.6| 2,866.3
F 1 | 394.9| 3483.3| 12700.0| 26050.0| 10.0 10.0 10.0 39.5| 348.3| 1,270.0| 2,605.0
M 2 | 457.0| 3916.7| 14433.3| 27233.3| 10.0 10.0 9.0 45.7| 391.7| 1,443.3| 3,024.1
F 2 | 390.6| 3466.7| 12283.3| 24883.3| 10.0 9.8 9.7 39.1| 346.7| 1,248.1| 2,573.3
M 3 | 449.9| 3633.3| 13783.3| 26550.0/ 9.8 9.8 9.2 45.0| 369.6| 1,401.1| 2,896.2
F 3 | 399.8| 3266.7| 11416.7| 24066.7| 10.0 9.5 9.5 40.0| 326.7| 1,201.4| 2,529.1
M 4 | 449.0| 3933.3| 14666.7| 29416.7| 10.0 10.0 9.7 44.9| 393.3| 1,466.7| 3,050.8
F 4 | 393.0| 3383.3| 12450.0| 25350.0| 10.0 10.0 10.0 39.3| 338.3| 1,245.0f 2,535.0
M 5 | 448.6| 3900.0| 14200.0| 26033.3| 9.8 9.7 8.3 44.9| 396.7| 1,469.8| 3,125.4
F 5 | 395.0| 3466.7| 12316.7| 25716.7| 10.0 10.0 10.0 39.5| 346.7| 1,231.7| 2,571.7
1 | 422.4| 3641.7| 13350.0| 25250.0/ 9.8 9.8 9.3 42.2| 370.6| 1,358.8| 2,735.7
2 | 423.8| 3691.7| 13358.3| 26058.3| 10.0 9.9 9.3 42.4| 369.2| 1,345.7| 2,798.7
3 | 424.9| 3450.0| 12600.0| 25308.3| 9.9 9.7 9.3 42.5| 348.1| 1,301.3| 2,712.6
4 | 421.0/ 3658.3| 13558.3| 27383.3| 10.0 10.0 9.8 42.1| 365.8| 1,355.8| 2,792.9
5 | 421.8| 3683.3| 13258.3| 25875.0/ 9.9 9.8 9.2 42.2| 371.7| 1,350.7| 2,848.5
M 450.9| 3836.7| 14216.7| 26736.7| 9.9 9.8 8.9 45.1| 388.8| 1,445.7| 2,992.6
F 394.7| 3413.3| 12233.3| 25213.3| 10.0 9.9 9.8 39.5| 341.3| 1,239.3| 2,562.8
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208-008-21 BODY WEIGHTS (g) |
ADG, g ADFI, g FG
Blk|Rep| Sex | Pen | Trt| 0-14 |14-28| 28-42| 0-28 | Final | 0-14| 14-28] 28-42| 0-28 | Final | 0-14 | 14-28] 28-42| 0-28 | Final
Pen Means
1 1 [ M| 4 | 1] 260] 70.4] 799 48.7| 59.1| 32.1]102.1] 149.6] 67.1] 94.6) 1.23| 1.43| 1.87| 1.38] 1.60
3 5 | M| 15| 1| 253| 786| 84.1] 51.9] 62.7| 29.3/100.0| 182.4| 64.7| 1039 1.16] 1.27| 2.17| 1.25| 1.66
2] 3 | M | 29 | 1| 238| 714| 116.7] 47.6] 706| 27.7| 97.6| 169.8| 62.7| 984| 1.16] 1.37| 1.46] 132| 1.39
5/ o | M| 43| 1| 21.9] 743] 1087 48| 683 31.4| 101.4| 164.1| 66.4| 99.0| 1.44| 1.37| 151| 1.38| 1.45
4 8 | M | 48| 1| 275| 786| 108.2] 53.1| 714| 30.0|100.0| 165.9| 65.0] 986| 1.09] 1.27| 1.53] 1.23] 1.38
6| 12 M 56 1 24.6| 77.8| 110.5| 51.2| 71.0| 33.3/109.5| 166.9| 71.4| 103.2| 1.36| 1.41 1.51| 1.40| 1.45
2 4 | F | 7 | 1| 221] 636] 89.3] 42.8| 583 30.7| 90.7| 157.1| 60.7| 92.8] 1.39| 1.43| 1.76| 1.42| 1.59
4 7 | F | 16| 1| 215 636 90.0| 426| 584| 27.9] 90.7| 160.0| 59.3| 92.9| 1.30| 1.43] 1.78| 1.39| 1.59
3 6 | F | 22| 1| 235| 67.1] 89.3] 453| 60.0| 27.1| 97.9] 162.9] 62.5| 96.0| 1.15| 1.46| 1.82| 1.38| 1.60
1 2 | F | 34| 1] 236| 67.9] 87.1] 45.7| 59.5| 27.9] 97.9] 1629 62.9] 962 1.18] 144 1.87| 1.38] 162
6| 11| F | 39 | 1 | 215| 65.7| 106.4| 43.6] 64.6| 27.1| 95.7| 162.9] 61.4| 95.2| 1.26| 1.46| 153| 1.41| 1.48
5/ 10 | F | 51 | 1 | 20.1] 67.1] 1100| 43.6] 65.7| 27.9] 102.9| 157.9] 65.4] 96.2| 1.39] 153| 1.44| 150 1.46
11| M| 5 | 2| 260] 750 98.9] 505 66.6] 33.6|105.0| 174.3| 69.3| 104.3| 1.29] 1.40| 1.76| 1.37| 1.56
3] 5 | M | 12 | 2 | 232 729| 107.1] 480| 67.7| 30.0| 104.3| 1785| 67.2] 104.3| 1.30| 1.43] 167| 140 1.54
2| 3 | M | 27 | 2 | 25.4] 736| 119.3] 49.5| 72.7| 30.0|105.0| 167.5| 67.5| 100.8| 1.18| 1.43] 1.40| 1.36| 1.39
5 9 | M | 41 | 2 | 239 72.1| 1333 48.0| 76.4| 29.3/105.7| 184.6| 67.5| 106.5| 1.22| 1.47| 1.39| 141| 1.39
4 8 | M | 49 | 2 | 245| 75.7| 100.4| 50.1| 66.9] 31.4|104.3] 168.1| 67.9] 101.3| 1.28| 1.38] 167| 1.35| 1.51
6| 12 | M | 57 | 2 | 252| 81.4| 1186| 533 75.1| 30.0|104.3| 175.7| 67.2] 103.3| 1.19| 1.28| 1.48| 1.26] 1.38
2l 4 | F | 6 | 2 | 229| 636 900| 432| 588| 30.7| 98.6| 160.7| 64.7| 96.7| 1.34| 155| 1.79| 1.49| 164
4 7 | F | 17| 2| 201] 57.1] 883| 386| 552 25.7| 886 166.1| 57.2| 90.1| 1.28| 1.55| 1.77| 1.48| 1.63
3 6 | F | 25| 2| 25.1| 67.9] 102.1] 465| 65.0] 29.3] 99.3| 157.1| 643| 952| 1.17| 1.46| 154 1.38| 1.46
1] 2 | F | 31| 2| 222| 686| 89.3| 454] 600| 27.1| 96.4| 162.9] 61.8] 955 122 1.41] 1.82| 1.36] 1.59
6| 11| F | 36 | 2 | 22.1| 66.4| 87.1] 443| 585 24.3] 97.1] 162.9] 60.7| 94.8| 1.10| 1.46| 1.87| 137| 1.62
5/ 10| F | 52| 2 | 195 628] 111.1] 41.1| 64.4| 24.3| 96.0] 181.0| 60.2| 100.4| 1.25| 1.53| 1.63] 1.46] 1.56
1 1 [ M| 3| 3| 260] 786| 864] 52.3] 63.7| 30.0/ 105.0] 175.7| 67.5| 103.6| 1.15| 1.34] 2.03| 1.29] 1.63
3 5 | M| 13| 3 | 21.9] 70.7| 105.9] 46.3| 66.1] 30.0| 103.6] 179.3| 66.8| 104.3| 1.37| 1.47| 1.69] 1.44| 1.58
2 3 | M | 30 | 3| 238 706] 99.7| 47.2| 64.7| 31.2|103.2| 1785 67.2| 104.3| 1.31| 1.46| 1.79] 1.42| 1.1
5/ 9 | M| 45 | 3 | 22.4| 743] 1005| 48.3| 68.7| 28.6/105.7| 172.6| 67.2| 102.3| 1.28| 1.42| 158| 1.39] 1.49
4 8 | M | 47 | 3| 21.8] 700| 115.7| 45.9| 69.2| 31.4| 101.4] 169.3| 66.4] 100.7| 1.44| 1.45] 1.46| 1.45| 1.46
6| 12| M | 58 | 3 | 233 77.9] 1235| 50.6| 74.9] 27.9|103.6] 180.5| 65.8| 104.0] 1.20| 1.33| 1.46| 1.30] 1.39
2 4 | F | 8 | 3| 206| 629| 87.9] 41.7| 57.1 27.1] 93.6| 162.9] 60.4| 945| 1.32| 1.49| 185 1.45 1.66
4l 7 | F | 20 | 3| 206| 60.7] 90.0] 40.7| 57.1] 27.1]| 92.1] 162.1| 59.6] 93.8| 1.31| 152| 1.80] 1.47| 1.64
3l 6 | F | 24 | 3| 20.7| 61.3] 90.2| 41.0| 57.4] 28.6| 92.2| 164.3| 60.4] 950| 1.38] 151| 1.82| 1.47| 1.66
1] 2 | F | 35| 3| 187] 65.1| 881| 41.9] 57.3| 23.6| 97.6| 164.3| 60.6] 95.2| 1.26| 1.50| 1.87| 1.45| 1.66
6| 11 | F | 40 | 3 | 214 62.1] 107.1] 41.8| 63.6| 27.1| 95.7| 162.1| 61.4| 950| 1.26| 1.54| 151| 147| 1.49
5/10 | F | 55 | 3 | 20.8| 629] 105.7| 41.8| 63.1| 26.4| 94.3| 162.9| 60.4| 945| 1.27| 1.50| 154 144| 1.50
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208-008-21 BODY WEIGHTS (g) |
ADG, g ADFI, g FG
BIk| Rep| Sex | Pen | Trt| 0-14 |14-28| 28-42| 0-28 | Final | 0-14 | 14-28| 28-42 | 0-28 | Final | 0-14 | 14-28| 28-42 | 0-28 | Final
Pen Means
1] 1 [ M| 2 | 4| 233| 71.4] 99.3] 47.3] 64.7| 29.3) 100.7| 172.9] 65.0| 101.0| 1.26] 1.41| 1.74| 1.37| 1.56
3| 5 | M| 14| 4 | 26.8] 79.3] 101.4] 53.1| 69.2| 30.7| 108.6| 177.9 69.7| 105.7| 1.14| 1.37| 1.75) 1.31| 1.53
2| 3| M| 28| 4 | 233] 686| 107.1| 459| 66.3| 27.9|102.9] 1629 65.4] 97.9] 1.20] 1.50] 1.52| 1.42| 148
5/ 9 | M| 44 | 4 | 26.1] 814| 1232| 538| 76.9] 29.3/100.3| 175.8| 69.3| 104.8] 1.12| 1.34] 1.43] 1.29] 1.36
4 8 | M | 46 | 4 | 239] 786| 124.3) 51.2| 756| 32.9| 106.4| 175.0| 69.7| 104.8] 1.38| 1.35| 1.41] 1.36] 1.39
6| 12| M | 59 | 4 | 25.9] 80.7| 1236 53.3| 76.7| 30.7| 103.6| 184.3| 67.2| 106.2| 1.18| 1.28] 1.49| 1.26] 1.38
2| 4 | F | 10| 4 | 20.7| 57.9] 843| 30.3| 54.3| 250 85.0| 145.7| 550 85.2| 1.21| 1.47| 1.73| 1.40| 1.57
4l 7 | F | 18| 4 | 221| 67.9] 91.4| 450| 605| 27.9| 99.3| 162.1| 63.6| 96.4| 1.26| 1.46| 1.77| 1.41| 159
3/ 6 | F | 21 | 4 | 21.5| 643 92.9| 42.9] 59.6| 25.7| 93.6| 162.1| 59.7| 93.8| 1.19] 1.46| 1.75| 1.39| 1.58
1 2 | F | 32| 4| 229 686| 893| 457| 602 27.1| 96.4| 162.1| 61.8] 95.2| 1.19| 141| 182| 1.35| 158
6| 11 | F | 37 | 4 | 20.0| 636| 100.7| 41.8| 61.4| 24.3| 87.9| 152.1| 56.1| 88.1| 1.21| 1.38] 151 1.34] 1.43
5(10 | F | 54 | 4 | 209] 66.4| 943 43.7| 605| 26.4| 99.3| 155.0| 62.9| 93.6| 1.26| 1.49| 164| 144 155
1l 1 | M| 1 | 5] 256] 786| 1095 52.1| 71.2| 29.3|107.5| 182.5| 68.4| 106.4| 1.15| 1.37| 1.67| 1.31| 1.49
3] 5 | M | 11 | 5 | 253| 75.7| 110.9] 50.5| 70.6| 29.3|108.6| 1835 69.0| 107.1| 1.16| 1.43| 1.65 1.37| 1.52
2| 3 | M | 26 | 5 | 253 74.3] 120.6| 49.8| 73.4| 30.0|106.4| 156.2| 68.2| 975 1.19| 1.43| 1.30| 1.37| 1.33
5| 9 | M | 42 | 5 | 25.4| 77.8| 129.4] 51.6| 77.5| 28.6|108.7| 177.2| 68.7| 104.8| 1.13| 1.40| 1.37| 1.33| 1.35
4 8 | M | 50 | 5| 25.4| 77.9| 1245| 51.6| 75.9| 30.7|108.6| 173.9| 69.7| 104.4| 1.21| 1.39] 1.40| 1.35| 1.38
6| 12| M | 60 | 5 | 239| 75.7| 114.6] 49.8| 71.4| 32.1|109.3| 164.9| 70.7| 102.1| 1.34| 1.44| 1.44| 1.42| 1.43
2 4 | F | 9 | 5| 206| 643| 893 425 58.1| 26.4]| 90.7| 161.4| 58.6| 92.8| 1.28| 1.41| 1.81| 1.38| 1.60
4 7 | F | 19| 5 | 228| 66.4| 89.3| 446| 595| 27.9] 95.7| 1586 61.8| 94.1 1.22| 1.44] 1.78) 1.39| 158
3l 6 | F| 23| 5| 229] 66.4] 90.0| 447 59.8| 286 99.3| 162.9| 640 96.9| 1.25| 1.49] 1.81] 1.43| 1.62
1] 2 [ F | 33| 5| 21.4| 636 879 425 57.6| 257 90.7| 154.3| 58.2| 90.2| 1.20| 1.43| 1.76| 1.37| 1.57
6/ 11| F | 38 | 5 | 22.3| 65.0| 109.3] 436| 655| 26.4] 92.9] 160.7| 59.7| 93.3| 1.19]| 1.43| 1.47| 1.37| 142
5/ 10| F | 53 | 5 | 21.6| 53.6| 108.6| 37.6| 61.3| 26.4| 92.9] 1450| 59.7| 88.1| 1.22| 1.73| 1.34] 1.59| 1.44
Average
Rep| Sex | Pen | Trt| 0-14 |14-28| 28-42 | 0-28 | Final | 0-14 | 14-28| 28-42 | 0-28 | Final | 0-14 | 14-28| 28-42 | 0-28 | Final
M 1| 248| 75.3| 100.3] 50.1| 67.2| 30.6/101.8 166.5| 66.2| 99.6] 1.24| 1.35| 1.68| 1.32| 1.49
F 1| 221 658 954| 439| 61.1] 281 96.0| 160.6| 62.0| 94.9| 1.28| 146 170 1.41| 156
M 2 | 247 75.1| 112.9] 49.9| 70.9| 30.7|104.8) 174.8| 67.7| 103.4| 1.24| 1.40| 1.56| 1.36| 1.46
F 2 | 220| 64.4| 94.7| 432| 60.3| 26.9) 96.0| 1635| 61.5| 955| 1.23| 149 1.74| 1.43| 158
M 3 | 232| 73.7| 106.8| 48.4| 67.9| 29.9/ 103.8] 176.0| 66.8 103.2| 1.20] 141 167| 1.38] 152
F 3 | 205| 62.5| 94.8| 415 59.3| 26.7| 943 163.1| 60.5| 94.7| 1.30] 151 1.73] 1.46| 1.60
M 4 | 249| 76.7| 113.2| 50.8| 71.6| 30.1|105.3| 174.8| 67.7| 103.4| 1.21| 1.38| 156 1.34| 1.45
F 4 | 214| 648 92.1| 43.1| 59.4| 26.1| 93.6| 156.5| 59.8| 92.1] 1.22| 145 1.70| 1.39| 155
M 5 | 25.1| 76.7| 118.3| 50.9| 73.3| 30.0/ 1082 173.0| 69.1] 103.7| 1.20| 1.41| 147| 136] 142
F 5 | 21.9| 632 957| 42.6| 60.3| 26.9| 93.7| 157.2| 60.3| 92.6| 1.23| 1.49| 166 1.42| 1.54
1| 235| 706| 983| 47.0| 64.1| 29.4| 989 1635| 64.1| 97.3| 1.26] 140 169| 1.37| 152
2 | 233 69.8| 103.8| 46.5| 65.6| 28.8/100.4| 169.1| 64.6| 99.4| 1.23| 1.45| 1.65| 1.39| 1.52
3 | 218] 68.1] 100.8| 45.0| 63.6| 28.3| 99.0| 169.5| 63.6| 98.9| 1.30| 146 1.70| 1.42| 156
4 | 231] 70.7| 102.6| 46.9| 65.5| 28.1| 99.4| 165.7| 63.8| 97.7| 1.22| 1.41| 163| 1.38] 150
5 | 235| 69.9| 107.0| 46.7| 66.8| 28.5/100.9| 165.1| 64.7| 98.2| 1.21| 1.45| 1.56| 1.39| 1.48
24.6| 755| 110.5| 50.0| 70.2| 30.3/104.7| 173.0| 67.5| 102.7| 1.24| 1.39| 1.59] 1.35| 147
F 216| 64.1| 945 42.8| 60.1| 26.9| 94.7| 160.2| 60.8| 939| 1.25| 1.48| 171 142| 157
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208-008-21 | ‘
Live birds at end of: Survival (%) to end of:

Sex Trt | Start | Grow | Finish Start | Grow | Finish
M 1 58 58 51 96.7 96.7 85.0
F 1 60 60 60 100.0f 100.0{ 100.0
M 2 60 60 54 100.0f 100.0 90.0
F 2 60 59 58 100.0 98.3 96.7
M 3 59 59 55 98.3 98.3 91.7
F 3 60 57 57 100.0 95.0 95.0
M 4 60 60 58 100.0f{ 100.0 96.7
F 4 60 60 60 100.0f 100.0{ 100.0
M 5 59 58 50 98.3 96.7 83.3
F 5 60 60 60 100.0f 100.0{ 100.0

1 118 118 111 98.3 98.3 92.5
2 120 119 112 100.0 99.2 93.3
3 119 116 112 99.2 96.7 93.3
4 120 120 118 100.0f 100.0 98.3
5 119 118 110 99.2 98.3 91.7
M 296 295 268 98.7 98.3 89.3
F 300 296 295 100.0 98.7 98.3
Mortalities during: Mortalities (%) during:

Sex Trt | Start | Grow | Finish | Total Start | Grow Finish | Finish
M 1 2 0 7 9 3.3 0.0 11.7 15.0
F 1 0 0 0 0 0.0 0.0 0.0 0.0
M 2 0 0 6 6 0.0 0.0 10.0f 10.0
F 2 0 1 1 2 0.0 17 1.7 3.3
M 3 1 0 4 5 1.7 0.0 6.7 8.3
F 3 0 3 0 3 0.0 5.0 0.0 5.0
M 4 0 0 2 2 0.0 0.0 33 3.3
F 4 0 0 0 0 0.0 0.0 0.0 0.0
M 5 1 1 8 10 17 17 13.3 16.7
F 5 0 0 0 0 0.0 0.0 0.0 0.0

1 2 0 7 9 17 0.0 5.8 7.5
2 0 1 7 8 0.0 0.8 5.8 6.7
3 1 3 4 8 0.8 25 33 6.7
4 0 0 2 2 0.0 0.0 17 1.7
5 1 1 8 10 0.8 0.8 6.7 8.3
M 4 1 27 32 1.3 0.3 9.0 10.7
F 0 4 1 5 0.0 1.3 0.3 1.7
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208-008-21 FEED CONSUMPTION # of Days
(g/bird/day)
Rep| Sex | Pen | Trt I Il 1] | Il L land Il | All phases
Pen Means
1| M 4 1 32.1) 102.1| 149.6 140 140 119 67.1 94.6
5 M | 15 1 29.3| 100.0f 182.4 140 140 136 64.7 103.9
3] M | 29 1 27.7 97.6| 169.8 137 126 126 62.7 98.4
9] M | 43 1 314, 1014| 164.1 140 140 131 66.4 99.0
8 M | 48 1 30.0/, 100.0f 165.9 140 140 135 65.0 98.6
12| M | 56 1 33.3] 109.5| 166.9 138 126 121 71.4 103.2
4] F 7 1 30.7 90.7| 157.1 140 140 140 60.7 92.8
7] F 16 1 27.9 90.7| 160.0 140 140 140 59.3 92.9
6| F 22 1 27.1 97.9| 162.9 140 140 140 62.5 96.0
2| F 34 1 27.9 97.9| 162.9 140 140 140 62.9 96.2
11| F 39 1 27.1 95.7| 162.9 140 140 140 61.4 95.2
10| F 51 1 27.9] 102.9| 157.9 140 140 140 65.4 96.2
1l M 5 2 33.6/ 105.0f 1743 140 140 136 69.3 104.3
5 M | 12 2 30.0, 104.3| 1785 140 140 135 67.2 104.3
3] M| 27 2 30.0f 105.0f 167.5 140 140 123 67.5 100.8
9 M | 41 2 29.3] 105.7| 184.6 140 140 136 67.5 106.5
8 M | 49 2 314, 104.3| 168.1 140 140 135 67.9 101.3
12| M | 57 2 30.0f 104.3] 175.7 140 140 140 67.2 103.3
4/ F 6 2 30.7 98.6| 160.7 140 140 140 64.7 96.7
7] F 17 2 25.7 88.6/ 156.1 140 140 139 57.2 90.1
6| F 25 2 29.3 99.3| 157.1 140 140 140 64.3 95.2
2| F 31 2 27.1 96.4| 162.9 140 140 140 61.8 95.5
11 F 36 2 24.3 97.1| 162.9 140 140 140 60.7 94.8
10| F 52 2 24.3 96.0/ 181.0 140 126 126 60.2 100.4
1l M 3 3 30.0f 105.0{ 175.7 140 140 140 67.5 103.6
5 M | 13 3 30.0, 103.6] 179.3 140 140 135 66.8 104.3
3] M | 30 3 31.2) 103.2| 1785 138 126 121 67.2 104.3
9] M | 45 3 28.6| 105.7| 172.6 140 140 135 67.2 102.3
8 M | 47 3 314, 101.4| 169.3 140 140 140 66.4 100.7
12| M | 58 3 279/ 103.6| 180.5 140 140 128 65.8 104.0
4, F 8 3 27.1 93.6| 162.9 140 140 140 60.4 94.5
7] F 20 3 27.1 92.1] 162.1 140 140 140 59.6 93.8
6| F 24 3 28.6 92.2| 164.3 140 129 112 60.4 95.0
2| F 35 3 23.6 97.6| 164.3 140 126 126 60.6 95.2
11| F 40 3 27.1 95.7| 162.1 140 140 140 61.4 95.0
10| F 55 3 26.4 94.3| 162.9 140 140 140 60.4 94.5
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208-008-21 FEED CONSUMPTION # of Days
(g/bird/day)
Rep| Sex | Pen | Trt I Il 1] | Il L land Il | All phases
1l M 2 4 29.3] 100.7| 172.9 140 140 140 65.0 101.0
5 M | 14 4 30.7/ 108.6| 177.9 140 140 140 69.7 105.7
3] M | 28 4 27.9] 102.9| 162.9 140 140 140 65.4 97.9
9] M | 44 4 29.3] 109.3] 175.8 140 140 132 69.3 104.8
8 M | 46 4 329/ 106.4| 175.0 140 140 140 69.7 104.8
12| M | 59 4 30.7/ 103.6| 184.3 140 140 140 67.2 106.2
4/ F 10 4 25.0 85.0 145.7 140 140 140 55.0 85.2
7| F 18 4 27.9 99.3] 162.1 140 140 140 63.6 96.4
6| F 21 4 25.7 93.6| 162.1 140 140 140 59.7 93.8
2| F 32 4 27.1 96.4| 162.1 140 140 140 61.8 95.2
11| F 37 4 24.3 87.9| 1521 140 140 140 56.1 88.1
10| F 54 4 26.4 99.3| 155.0 140 140 140 62.9 93.6
1l M 1 5 29.3| 107.5| 1825 140 133 126 68.4 106.4
5 M | 11 5 29.3] 108.6| 1835 140 140 133 69.0 107.1
3] M | 26 5 30.0, 106.4| 156.2 140 140 121 68.2 97.5
9] M | 42 5 28.6| 108.7| 177.2 133 126 114 68.7 104.8
8 M | 50 5 30.7/ 108.6] 173.9 140 140 138 69.7 104.4
12| M | 60 5 32.1) 109.3| 164.9 140 140 134 70.7 102.1
4 F 9 5 26.4 90.7| 161.4 140 140 140 58.6 92.8
71 F 19 5 27.9 95.7| 158.6 140 140 140 61.8 94.1
6| F 23 5 28.6 99.3| 162.9 140 140 140 64.0 96.9
2| F 33 5 25.7 90.7| 154.3 140 140 140 58.2 90.2
11 F 38 5 26.4 92.9| 160.7 140 140 140 59.7 93.3
10 F 53 5 26.4 92.9| 145.0 140 140 140 59.7 88.1
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208-008-21 CARCASS WEIGHTS (g)

Rep | Sex | Pen| Trt |Bird| Live Wt Hot Wt | Chilled Wt Fat Liver | Breast | Wings | Thighs | Legs
1 M 4 1 A 2026.9 1579.9 1648.3| 15.5 37.9| 5354| 187.0f 231.6| 217.2
1 M 4 1 B 2350.7 1814.5 1887.3| 20.7 65.7| 570.6/ 206.1| 282.0/ 245.0
1 M 4 1 C 2475.1 1881.9 1956.5| 31.0 415| 624.7| 210.6| 259.8/ 262.8
1 M 4 1 D 2448.2 1935.8 2022.3| 38.0 44.9| 633.1| 210.1] 296.3] 271.0
5 M 15 1 A 2418.3 1963.8 2031.3| 34.2 49.4| 584.9| 208.9| 2815 296.9
5 M 15 1 B 2974.1 2255.2 23309 718 55.5| 756.0) 241.0f 312.6| 290.6
5 M 15 1 C 2765.7 2069.5 2131.1| 375 73.0/ 708.9| 248.4| 2641 2759
5 M 15 1 D 2975.9 2281.0 2357.2| 354 43.8| 764.3| 239.3] 310.6| 3174
3 M 29 1 A 2940.1 2321.7 2400.4| 62.8 73.0/ 708.9| 232.3] 341.3] 318.1
3 M 29 1 B 2083.6 1612.0 1683.0) 18.7 56.2| 495.1| 193.7) 238.3] 2453
3 M 29 1 C 2655.1 2101.1 2179.3 5.6 56.0/ 609.2| 239.4| 279.3] 308.3
3 M 29 1 D 2143.8 1633.9 1699.2| 36.5 49.4| 450.2| 206.5| 234.7| 240.0
9 M | 43 1 A 2514.7 1949.6 2026.9| 29.8 46.1| 666.0 203.2| 294.7| 2443
9 M | 43 1 B 2330.2 1808.7 1880.4| 404 45.8| 627.3| 1954| 252.7| 2349
9 M | 43 1 C 2242.4 1762.0 1834.1| 45.1 31.3| 5525| 187.3] 2504| 222.1
9 M | 43 1 D 2577.0 1796.2 1875.6| 21.2 68.5| 523.7| 210.9| 252.6/ 252.9
8 M | 48 1 A 2847.9 2138.4 2220.2| 334 60.1) 700.5| 250.6| 295.5| 292.1
8 M | 48 1 B 2714.9 2058.1 2110.4| 36.7 549/ 626.5| 248.2| 302.8| 286.2
8 M | 48 1 C 2816.7 2157.4 2214.3| 30.3 70.7| 612.6] 2418 293.7| 306.1
8 M | 48 1 D 2011.5 1547.4 1601.4| 443 49.3| 4545| 185.7| 212.0f 2257
12 M 56 1 A 2320.6 1850.3 1919.3| 128 43.7| 587.3| 219.8/ 283.3| 290.9
12 M 56 1 B 2857.1 2217.6 2280.5| 44.0 61.0/ 600.9] 238.9| 2851 323.1
12 M 56 1 C 2763.9 2154.8 2234.2| 30.2 47.5| 762.0/ 238.7| 296.9| 2935
12 M 56 1 D 2556.8 1930.1 1998.8| 19.5 56.5| 577.6] 2229 292.8| 280.3
4 F 7 1 A 2492.1 1960.1 2034.2| 584 47.8| 610.2| 196.5| 284.1] 282.0
4 F 7 1 B 2338.1 1749.4 1814.2| 355 42.8| 568.8| 197.5| 267.5| 254.2
4 F 7 1 C 2248.1 1809.0 1851.3 8.7 35.0/ 565.3] 202.6| 240.0 277.7
4 F 7 1 D 2268.1 1949.9 2000.2| 33.0 58.1| 587.0/ 229.0f 288.6] 2935
7 F 16 1 A 2547.2 1992.6 2085.5| 53.2 53.1| 667.2| 209.2| 284.0/ 262.3
7 F 16 1 B 2176.7 1742.9 1820.1 51.3 39.8 516.9| 1814 244.4 223.6
7 F 16 1 C 2238.3 1790.0 1877.3| 55.0 37.6| 598.1| 185.3| 2451 217.6
7 F 16 1 D 2461.9 1950.3 2033.4| 422 57.4| 609.1| 1959| 265.8/ 2654
6 F 22 1 A 2401.9 1837.4 1900.2| 84.7 59.9| 582.9| 206.4| 254.0f 2428
6 F 22 1 B 2516.3 1956.2 2010.2| 30.1 52.5| 646.5| 213.9| 265.3] 259.8
6 F 22 1 C 2470.3 1846.5 1924.6| 47.1 44.8| 599.4| 213.6/ 298.0/ 248.1
6 F 22 1 D 2483.4 1936.2 2003.4| 46.0 49.8| 667.5| 199.6/ 283.0/ 249.2
2 F 34 1 A 2418.0 1983.2 2040.3| 421 59.4| 631.1] 1918/ 267.9] 253.0
2 F 34 1 B 2360.2 1863.1 1945.9| 457 485/ 636.2| 206.8) 258.2| 254.6
2 F 34 1 C 2311.8 1813.9 1893.3| 535 49.3| 590.1| 203.6/ 281.8| 233.6
2 F 34 1 D 2418.6 1925.6 2018.5| 46.7 48.2| 712.7| 200.0f 289.9| 240.3
11 F 39 1 A 2298.8 1814.4 1889.3| 375 47.3| 505.7| 195.8/ 250.9| 254.9
11 F 39 1 B 1997.9 1511.6 1582.6| 56.0 475/ 520.5| 1735/ 224.4| 1937
11 F 39 1 C 2318.2 1835.6 1915.8| 69.4 42.4| 613.3] 1815 284.8| 235.3
11 F 39 1 D 2277.3 1822.5 1883.4| 427 40.0/ 611.4| 199.0/ 265.5| 227.2
10 F 51 1 A 2075.9 1597.4 1659.7| 39.7 58.0/ 483.4| 176.6| 2109 225.6
10 F 51 1 B 2427.9 1942.0 2010.2| 54.3 49.8| 552.0/ 207.4| 2453| 2614
10 F 51 1 C 2462.4 1929.9 1992.3| 405 16.2| 652.7| 207.8] 271.2| 2453
10 F 51 1 D 2031.4 1583.1 1629.4| 20.9 42.1| 494.6| 189.2| 217.0f 213.7
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208-008-21 CARCASS WEIGHTS (g)

Rep | Sex | Pen| Trt |Bird| Live Wt Hot Wt | Chilled Wt Fat Liver | Breast | Wings | Thighs | Legs
1 M 5 2 A 2075.1 1612.8 1655.9| 20.1 37.6| 518.2| 173.9| 240.7| 237.3
1 M 5 2 B 2574.0 2037.5 2091.0f 43.9 46.0) 677.8| 225.7| 284.9| 2928
1 M 5 2 C 2540.9 2028.3 2106.2| 24.2 38.7| 553.5| 228.2| 320.6| 276.4
1 M 5 2 D 2870.0 2348.5 24242 321 52.2| 721.1] 236.0, 369.1] 321.1
5 M 12 2 A 2483.7 1862.6 1937.9| 23.1 69.7 604.7| 218.8) 254.4| 289.6
5 M 12 2 B 2538.6 1972.8 2035.2| 56.5 60.1| 667.8| 216.4| 270.7| 266.5
5 M 12 2 C 2449.0 1884.2 1953.7| 43.7 37.6| 584.8| 206.3] 2849 2489
5 M 12 2 D 2587.6 2045.6 2120.4| 385 62.5| 647.2| 216.5| 284.9| 296.6
3 M 27 2 A 2829.2 2196.4 2264.3| 376 62.3| 673.6/ 224.0f 315.2| 3148
3 M 27 2 B 2560.7 1947.8 1995.5| 27.3 41.1] 584.0| 223.3| 286.4| 291.6
3 M 27 2 C 2301.5 1760.5 1807.4| 66.0 51.7| 5945| 205.2| 259.2| 2335
3 M 27 2 D 2589.5 2015.9 2066.5| 24.0 39.3| 652.2| 2229| 296.8)] 275.0
9 M | 41 2 A 2452.9 1847.0 1890.5| 40.1 549| 629.9| 182.3| 251.2| 210.6
9 M | 41 2 B 2694.6 2148.1 2211.3| 39.1 61.7| 668.7| 226.8/ 3045H 2874
9 M | 41 2 C 2499.3 1951.5 2040.8| 26.7 50.1| 656.4| 200.4| 286.7| 272.2
9 M | 41 2 D 2510.1 1987.8 2057.4| 226 58.4| 653.5| 232.7| 281.4| 280.5
8 M | 49 2 A 2720.6 2093.7 2137.9| 447 45.8| 671.3| 2285 289.1] 2823
8 M | 49 2 B 2425.0 1915.4 1974.0) 20.5 48.9| 577.1| 219.1| 270.7| 2822
8 M | 49 2 C 2502.6 1917.3 1959.7| 24.1 48.9] 625.2| 214.7| 288.6| 271.9
8 M | 49 2 D 2769.1 2137.3 2215.0, 354 53.8/ 730.6| 223.8| 328.7| 3035
12 M 57 2 A 2835.7 2162.8 2252.4| 328 49.6| 716.3| 246.4| 336.4| 307.3
12 M 57 2 B 2663.9 2030.8 2106.5| 46.1 56.2| 688.0/ 218.8| 301.0/ 269.3
12 M 57 2 C 2698.1 2055.0 2117.1| 417 42.4| 680.7| 226.8) 288.9] 299.4
12 M 57 2 D 2643.9 2043.9 2109.3| 39.1 51.0/ 663.4| 228.0/ 309.3] 304.0
4 F 6 2 A 2131.5 1615.4 1669.3| 38.9 42.2| 553.3| 192.0f 232.7| 199.8
4 F 6 2 B 2534.2 1984.7 2070.5| 55.0 53.2| 667.1| 220.4| 298.6| 254.8
4 F 6 2 C 2389.2 1977.0 2058.5| 39.1 50.5| 633.9| 205.4| 311.7| 267.1
4 F 6 2 D 2634.8 2118.1 2203.2| 410 48.7| 645.0 231.0/ 279.6| 2721
7 F 17 2 A 2264.8 1764.9 18245/ 55.9 37.6| 640.4| 206.9| 288.0] 246.9
7 F 17 2 B 2037.2 1561.1 1615.8 55.3 36.9 513.5| 175.7 218.2 211.9
7 F 17 2 C 2211.8 1710.5 1780.2| 37.6 45.8| 539.1| 197.3| 245.1| 2157
7 F 17 2 D 2506.9 1919.2 1995.7| 447 45.3| 559.4| 208.2| 325.2| 2527
6 F 25 2 A 2026.2 1557.2 1604.6| 39.8 45.0) 492.8| 167.8) 224.6| 228.3
6 F 25 2 B 2637.9 2058.0 2109.3| 545 65.9| 643.1| 214.5| 286.9] 250.2
6 F 25 2 C 2443.4 1974.5 2049.1| 52.3 42.4| 607.4| 209.4| 2729 2753
6 F 25 2 D 2391.1 1863.7 1911.2| 51.7 53.6| 662.5| 199.4| 264.8| 232.6
2 F 31 2 A 2620.1 2054.6 2109.5| 39.0 56.0/ 688.2| 225.0/ 299.9] 277.1
2 F 31 2 B 24344 1928.9 1985.1| 585 57.8| 623.1| 206.9| 2275 271.1
2 F 31 2 C 2414.6 1996.3 2076.5| 55.3 46.4| 670.6| 1954| 269.8|] 264.3
2 F 31 2 D 1833.2 1395.4 1449.9| 40.0 36.0/ 419.6| 172.7| 2235 187.9
11 F 36 2 A 2333.1 1771.6 1831.5| 37.0 40.8| 641.4| 1954 259.7| 2245
11 F 36 2 B 2268.7 1722.0 1764.8| 29.7 50.6| 618.8| 181.3| 254.3] 231.8
11 F 36 2 C 2400.2 1892.9 1975.1| 59.8 455| 646.7| 182.1| 249.1] 230.8
11 F 36 2 D 2508.3 1991.2 2034.6| 47.0 52.4| 681.4| 199.4| 265.0/ 248.2
10 F 52 2 A 2141.9 1692.2 1760.8| 33.6 33.8/ 603.9| 188.1| 236.1| 240.2
10 F 52 2 B 2224.7 1751.1 1814.9| 37.7 46.9| 583.0 204.8/ 2447 239.7
10 F 52 2 C 24225 1884.1 1981.0f 49.3 448/ 700.0f 205.9| 247.3| 240.3
10 F 52 2 D 2151.7 1656.6 1710.2| 37.8 39.6| 529.8/ 180.6| 234.8/ 206.0




GML Study No. 208-008-21 / DAS 101088 Page 256 of 262

208-008-21 CARCASS WEIGHTS (g)

Rep | Sex | Pen| Trt |Bird| Live Wt Hot Wt | Chilled Wt Fat Liver | Breast | Wings | Thighs | Legs
1 M 3 3 A 2763.2 2078.0 2121.2| 323 47.7| 733.8| 227.7| 318.2| 2754
1 M 3 3 B 2054.8 1587.8 1644.0 7.6 38.2| 500.1| 183.5| 217.1| 209.6
1 M 3 3 C 2505.9 1997.7 20445 415 49.1| 602.3| 197.8| 268.0 294.6
1 M 3 3 D 2661.5 2078.8 21235| 39.3 54.5| 6475 204.1| 308.8] 294.3
5 M 13 3 A 2560.4 1968.2 2032.9| 385 52.4| 677.4| 213.3| 276.3| 297.7
5 M 13 3 B 2280.7 1754.4 1803.7| 16.9 47.0) 504.0f 2125/ 257.8| 280.6
5 M 13 3 C 2701.9 2207.2 2249.4| 318 45.6| 700.9| 227.0f 3125/ 2935
5 M 13 3 D 2037.0 1553.7 1601.8| 24.2 60.1| 492.1| 175.6| 2141 207.1
3 M 30 3 A 2602.4 2051.4 2109.1| 33.7 47.8| 678.6| 226.1| 3125/ 2894
3 M 30 3 B 2467.7 1860.7 1900.8| 35.2 53.9| 609.5| 205.0f 273.2| 2453
3 M 30 3 C 2775.1 2190.8 2238.5| 53.3 55.2| 687.8| 216.7| 304.2| 3255
3 M 30 3 D 2863.4 2197.0 2245.2| 359 58.4| 756.5| 238.1| 303.9] 299.5
9 M | 45 3 A 2126.0 1630.6 1678.5| 424 48.9| 501.2| 177.6| 250.0f 225.6
9 M | 45 3 B 2306.5 1741.7 1796.9| 32.2 45.8| 594.1| 207.4| 266.4| 252.6
9 M | 45 3 C 2546.3 2021.7 2078.0f 31.8 47.2| 646.4| 2143 292.6| 287.7
9 M | 45 3 D 2624.0 2023.4 2078.0f 43.1 77.2| 569.9| 218.6| 299.9] 2975
8 M | 47 3 A 2862.5 2232.8 2273.4| 54.0 49.1| 708.4| 246.5| 320.9| 3235
8 M | 47 3 B 2816.7 2202.2 2246.2| 33.6 45.6| 696.3| 222.1| 312.4| 289.8
8 M | 47 3 C 3001.8 2316.2 2378.5| 55.6 73.4| 856.4| 225.3| 330.4| 3311
8 M | 47 3 D 2542.8 2012.2 2056.4| 36.6 60.9| 553.4| 212.4| 289.9] 302.6
12 M 58 3 A 2669.7 2104.1 2185.5| 40.2 48.9| 689.2| 232.3] 301.2| 279.8
12 M 58 3 B 2481.5 1937.2 1998.5| 434 56.1| 562.9| 204.2| 273.8) 2834
12 M 58 3 C 2762.1 2136.5 2185.6| 39.8 49.6| 700.9| 2285 326.8/ 3014
12 M 58 3 D 2764.4 2232.6 2299.1| 35.7 51.6| 725.1| 230.7| 3485 3315
4 F 8 3 A 2119.2 1636.1 1692.4| 50.4 38.8| 550.1| 182.9| 254.6/ 218.9
4 F 8 3 B 2222.2 1785.6 1836.5| 27.1 43.0) 560.9| 180.7| 246.4| 2385
4 F 8 3 C 1988.7 1599.9 1643.4| 40.9 35.2| 547.9| 173.1] 2105/ 201.7
4 F 8 3 D 2116.4 1629.5 1688.4| 42.1 43.8| 560.1| 180.6| 220.3| 208.0
7 F 20 3 A 1861.4 1410.8 1489.5| 41.7 32.2| 415.8| 164.2) 220.1] 193.0
7 F 20 3 B 2265.2 1781.7 1829.5| 48.3 39.2| 560.7| 182.8) 2525| 221.6
7 F 20 3 C 2191.1 1726.3 1776.1| 59.4 446| 589.7| 169.9| 252.7| 2284
7 F 20 3 D 2274.9 1804.9 1856.6| 68.4 43.7| 609.5| 180.7| 255.1| 199.6
6 F 24 | 3 A 2219.6 1727.6 17945 26.8 35.8| 556.3] 280.2| 178.3] 227.9
6 F 24 | 3 B 1953.3 1501.9 1572.5| 305 450/ 525.9| 175.3| 225.6| 1979
6 F 24 | 3 C 2089.9 1634.6 1694.4| 285 415| 569.7| 178.6/ 222.3| 205.1
6 F 24 | 3 D 2127.2 1628.3 1675.5| 40.8 48.1] 520.8| 180.4| 221.5| 216.9
2 F 35 3 A 2326.5 1787.9 1835.9| 62.2 43.3] 612.2| 194.2| 274.1] 2134
2 F 35 3 B 2254.1 1803.7 1857.4| 243 456| 630.1| 199.7| 216.3] 234.9
2 F 35 3 C 2102.1 1678.6 17237 211 39.4| 600.1| 183.1| 238.0, 2213
2 F 35 3 D 2286.8 1827.7 1903.3| 27.9 45.1| 626.5| 202.4| 268.0/ 239.3
11 F 40 3 A 2234.6 1746.9 1791.1| 443 37.8| 657.1| 195.3| 246.7| 223.6
11 F 40 3 B 2331.2 1830.5 1896.6| 36.1 44.7| 653.1| 196.5| 263.0/ 237.7
11 F 40 3 C 2577.6 2079.0 21425 46.2 53.2| 670.3] 196.5| 336.0f 274.8
11 F 40 3 D 2333.7 1802.2 1860.7| 45.7 51.0/, 643.3] 189.0f 240.7| 228.6
10 F 55 3 A 2329.9 1815.1 1863.2| 47.7 52.0/ 633.7| 187.7| 303.7| 2344
10 F 55 3 B 2177.5 1708.5 17705 37.9 39.1| 529.9| 186.4| 2458 226.6
10 F 55 3 C 2306.7 1832.0 1882.5| 24.2 40.5| 620.0/ 201.6| 2955 253.3
10 F 55 3 D 2289.7 1818.4 1861.1| 64.3 43.4| 605.9| 181.0/ 267.0/ 230.2
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208-008-21 CARCASS WEIGHTS (g)

Rep | Sex | Pen| Trt |Bird| Live Wt Hot Wt | Chilled Wt Fat Liver | Breast | Wings | Thighs | Legs
1 M 2 4 A 2655.2 2094.4 2156.1| 25.8 47.8| 649.8| 2320/ 335.3| 3109
1 M 2 4 B 2209.1 1727.6 1791.1| 471 49.8| 577.7| 200.9| 272.9| 246.0
1 M 2 4 C 2400.7 1791.0 1848.5| 324 61.4| 566.0/ 209.6) 252.0/ 274.3
1 M 2 4 D 2391.2 1705.3 1754.4| 18.7 43.3| 546.3| 207.0| 254.4| 239.1
5 M 14 | 4 A 2931.4 2253.3 2309.6| 40.9 54.2| 683.5| 240.7| 373.6/] 320.3
5 M 14 | 4 B 3151.2 2432.8 2488.8| 514 70.5| 7385| 265.7| 341.4| 3477
5 M 14 | 4 C 2714.2 2001.7 2068.8| 44.0 66.3| 682.7| 249.1| 283.8/ 277.8
5 M 14 | 4 D 2665.0 2147.3 2214.8| 332 48.7| 687.8| 2247/ 328.1| 3189
3 M 28 | 4 A 2525.3 2015.7 2111.1| 10.6 50.2| 679.2| 210.4| 313.0, 287.8
3 M 28| 4 B 2609.9 2045.0 2114.0) 17.9 52.7| 604.4| 230.6/ 307.0/ 318.7
3 M 28| 4 C 2415.2 1848.4 1906.8| 28.8 44.7| 593.7| 216.6] 322.1] 290.2
3 M 28| 4 D 1997.9 1526.2 1574.2| 28.0 53.3| 4825| 194.2) 234.6| 2250
9 M | 44| 4 A 3116.1 2432.3 2505.1| 48.6 775 697.5| 2625 330.0f 335.7
9 M | 44| 4 B 2870.7 2187.2 2256.6| 55.6 62.4| 700.4| 218.0/ 3454| 3024
9 M | 44| 4 C 2626.7 2074.8 2151.1| 34.0 66.0f 680.8| 211.4| 287.4| 2877
9 M | 44| 4 D 2572.1 2028.5 2094.7| 35.9 41.2| 685.6| 222.6/ 3129/ 2783
8 M | 46 | 4 A 2483.9 1903.4 1962.5| 37.5 51.7| 543.4| 218.8| 273.5| 289.2
8 M | 46 | 4 B 2500.8 1915.0 1978.2| 315 52.5| 612.7| 218.4| 280.1] 289.1
8 M | 46 | 4 C 2392.2 1961.0 2024.7) 23.9 47.8| 624.7| 204.0/ 279.8| 289.9
8 M | 46 | 4 D 2324.2 1815.3 1880.2| 27.9 56.3| 598.8| 204.6| 267.9] 267.8
12 M 50 | 4 A 2999.5 2380.6 2440.0, 57.0 52.6| 770.2| 242.8| 303.2| 265.8
12 M 50 | 4 B 2848.5 2208.3 2268.3| 37.8 57.4| 726.8| 230.0/ 329.5| 315.8
12 M 50 | 4 C 2785.9 2111.5 2153.8| 33.8 70.7| 682.8| 241.3| 302.6|] 295.6
12 M 5 | 4 D 2621.2 2077.2 2164.6| 33.1 548/ 726.3| 214.1) 290.6| 287.5
4 F 10 | 4 A 2060.7 1572.0 1646.2| 38.3 41.7| 562.0| 192.9| 278.1| 2724
4 F 10 | 4 B 2271.4 1848.2 1928.4| 324 44,0/ 676.1| 192.8| 256.0f 223.7
4 F 10 | 4 C 2430.2 1919.1 1963.4| 55.8 43.3| 674.0/ 1954| 2717 2341
4 F 10 | 4 D 2385.4 1922.0 1974.4| 53.7 48.7| 611.2| 201.0f 273.9| 2614
7 F 18 | 4 A 2359.8 1882.5 1965.8| 41.2 48.4| 634.7| 205.4| 276.9| 254.8
7 F 18 4 B 2091.3 1654.6 1728.8 50.4 53.7 535.2| 175.4 243.7 228.6
7 F 18 | 4 C 2730.4 2134.7 2206.5| 50.3 59.2| 712.0/ 211.8/ 297.2| 2554
7 F 18 | 4 D 2271.6 1825.5 1891.2| 28.0 48.4| 598.4| 2059 270.3| 2341
6 F 21| 4 A 2542.9 2046.0 2106.5| 39.0 36.5| 648.5| 216.9| 310.5| 2443
6 F 21| 4 B 2234.1 1791.9 1853.9| 38.6 442| 583.2| 199.3] 271.9| 2355
6 F 21 | 4 C 2213.3 1817.2 1899.9| 29.3 38.0/ 610.0/ 184.1| 260.7| 254.0
6 F 21| 4 D 2142.0 1698.6 1755.8| 42.8 443| 613.1| 181.6| 270.4| 2104
2 F 32| 4 A 2354.0 1862.1 19235 24.6 33.5| 609.2| 200.6| 271.4| 2721
2 F 32| 4 B 2583.0 2066.0 2124.4| 622 57.1| 655.1| 211.3| 286.1| 272.0
2 F 32| 4 C 2352.0 1832.0 1893.5| 458 440/ 593.4| 207.4| 281.2| 2383
2 F 32| 4 D 2325.7 1818.0 1887.2| 23.6 51.5| 621.2| 199.8| 273.8| 246.6
11 F 37 | 4 A 2361.2 1885.2 1941.6| 48.2 46.8| 686.5| 196.0/ 287.0/ 240.2
11 F 37 | 4 B 1930.1 1517.0 1605.2| 34.9 39.4| 532.3| 171.4| 214.7| 208.2
11 F 37 | 4 C 2219.1 1744.5 1800.1| 50.7 47.1] 557.8| 189.9] 276.2| 229.6
11 F 37| 4 D 2186.7 1693.7 1765.5| 40.0 38.0/ 5455| 196.5| 277.1| 238.8
10 F 54 | 4 A 2189.5 1774.1 1840.9| 36.4 456| 526.1| 196.6/ 276.2| 235.9
10 F 54 | 4 B 2301.1 1809.9 1851.2| 440 40.2| 568.8| 198.1| 2625 2445
10 F 54 | 4 C 2320.1 1851.7 1914.1| 38.7 58.8/ 654.3] 200.6| 259.8) 234.6
10 F 54 | 4 D 2294.9 1781.3 1849.9| 50.1 46.4| 590.5| 190.4| 272.9| 238.0
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208-008-21 CARCASS WEIGHTS (g)

Rep | Sex | Pen| Trt |Bird| Live Wt Hot Wt | Chilled Wt Fat Liver | Breast | Wings | Thighs | Legs
1 M 1 5 A 2683.6 2141.2 2210.2| 416 54.2| 619.3| 219.9| 295.8| 295.9
1 M 1 5 B 2636.6 2073.7 2135.0, 25.3 49.3| 603.9| 227.4| 307.8/ 303.2
1 M 1 5 C 2765.6 2130.4 2186.0) 51.4 44.2| 688.8| 229.4| 314.3] 2913
1 M 1 5 D 2702.3 2038.0 2120.1| 50.0 65.0/ 678.5| 207.1f 320.2] 292.2
5 M 11 5 A 2403.5 1803.1 1864.8 40.5 45.9 6414 211.8 266.7 239.9
5 M 11 5 B 2505.3 1847.0 1903.5| 385 47.0/ 685.2| 190.0f 285.7| 222.8
5 M 11 5 C 2740.2 2070.3 2133.4| 545 48.4| 714.3| 209.4| 297.7| 259.7
5 M 11 5 D 2465.7 1757.6 1810.5| 47.9 46.2| 538.6| 199.3| 2529/ 2355
3 M 26 5 A 2318.4 1803.5 1865.6| 225 38.0/ 619.7| 194.2| 260.2| 238.0
3 M 26 5 B 2740.2 2202.3 2280.5| 18.3 58.9| 787.9] 2316/ 295.4| 2821
3 M 26 5 C 2732.2 2059.2 2106.4| 52.0 66.4| 683.3] 223.7| 287.1] 305.1
3 M 26 5 D 2410.1 1901.4 1968.7| 32.0 62.2| 658.8| 208.7| 257.9| 246.9
9 M | 42 5 A 3330.6 2588.4 2663.8| 64.3 51.2| 768.0| 266.8| 342.9| 340.7
9 M | 42 5 B 2708.4 2197.3 2280.4| 37.2 54.0/ 696.3| 226.7| 322.8/ 305.6
9 M | 42 5 C 27425 2145.1 2208.2| 489 58.2| 643.8| 234.6| 291.8/ 300.0
9 M | 42 5 D 3091.5 2393.3 2465.2| 476 71.4| 773.8| 264.0/ 359.8/ 346.1
8 M 50 5 A 2785.9 2136.6 2192.5| 457 48.0) 719.9| 2254| 3225 3217
8 M 50 5 B 2771.4 2176.6 22444 385 51.7| 653.5| 257.9| 316.8) 318.1
8 M 50 5 C 2736.9 2156.3 2223.4| 544 54.8| 668.3] 233.3] 320.3] 268.0
8 M 50 5 D 2798.2 2211.9 2268.7| 46.2 57.4| 767.2| 237.3] 318.0/ 295.1
12 M 60 5 A 2831.7 2258.6 2317.2| 412 56.3| 747.0)/ 230.6| 359.2| 305.5
12 M 60 5 B 2887.6 2241.9 2324.8| 484 53.9| 665.9| 258.1| 329.9] 3227
12 M 60 5 C 2576.8 1989.5 2041.8| 36.9 34.2| 605.6/ 221.5| 298.0] 276.9
12 M 60 5 D 2380.7 1857.2 1908.0| 22.7 41.3] 667.1| 196.0/ 295.3| 259.7
4 F 9 5 A 2447.8 1884.6 1951.7| 425 63.9] 679.3] 2055/ 268.2] 2449
4 F 9 5 B 2131.6 1638.5 1699.8| 43.3 45.7| 559.7| 193.5| 241.3| 2143
4 F 9 5 C 2527.3 2054.2 2119.1| 488 56.3| 725.2| 201.6| 280.9] 265.2
4 F 9 5 D 2508.9 2042.3 2105.6| 43.2 48.8| 793.8| 197.8| 284.0/ 258.0
7 F 19 5 A 2886.5 2291.2 2364.9| 67.1 69.1| 765.3] 246.5| 307.9] 325.0
7 F 19 5 B 2889.8 2263.8 2314.3| 28.8 48.9| 743.8| 253.6/ 3685 3124
7 F 19 5 C 2538.9 2135.3 2205.7| 36.0 64.9| 675.4| 238.8| 315.0f 3127
7 F 19 5 D 2843.6 2431.1 2490.9| 582 49.2| 750.7| 269.7| 353.9] 3419
6 F 23 5 A 2364.9 1924.4 2005.5| 23.7 425/ 628.2| 206.9| 263.4| 260.3
6 F 23 5 B 2423.4 1891.4 1964.3| 515 56.2| 632.5| 197.0/ 247.8| 255.8
6 F 23 5 C 2349.1 1866.4 1944.1| 447 50.5| 609.1| 212.4| 2755 2733
6 F 23 5 D 2563.3 2010.5 2100.9| 52.2 48.5| 752.5| 210.7| 299.1| 247.2
2 F 33 5 A 2440.1 2000.3 2068.6| 39.5 52.2| 713.5| 1917 259.4| 267.8
2 F 33 5 B 2118.8 1627.3 1682.8| 34.3 60.8| 531.0/ 193.2| 238.2| 2248
2 F 33 5 C 2216.6 1807.3 1861.0 28.0 43.0/ 643.9| 183.4| 257.6| 2238
2 F 33 5 D 2205.6 1759.3 1806.4| 29.2 49.1| 604.2| 191.1| 247.7| 2326
11 F 38 5 A 2277.7 1783.0 1827.7| 54.0 32.1| 670.3| 177.9| 224.4| 236.6
11 F 38 5 B 2370.2 1838.4 1908.5| 47.2 46.7| 589.1| 204.4| 279.2| 250.3
11 F 38 5 C 2322.5 1851.7 1908.1| 354 48.4| 649.8| 1855 2755 263.5
11 F 38 5 D 2524.4 2067.2 2128.9| 473 48.2| 694.6| 217.5| 284.6| 269.2
10 F 53 5 A 1977.4 1587.9 1638.9| 26.2 442| 558.7| 1819| 221.7| 2204
10 F 53 5 B 2099.9 1707.9 1758.9| 184 33.9| 520.7| 197.8| 241.7| 2253
10 F 53 5 C 2086.0 1613.8 1667.5| 31.2 37.1| 546.8| 178.8| 243.8/ 235.2
10 F 53 5 D 2143.8 1724.4 1802.2| 34.7 24.3| 599.9| 188.5| 236.4| 229.8
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208-008-21 CARCASS WEIGHTS (g)
Pen Means
Blk |Rep| Sex|Pen| Trt | Live Wt | Hot Wt | Chilled Wt | DP-Hot DP-Cold Gain
1| 1] M| 4] 1| 23252 1803.0 1878.6 77.6 80.8 4.19
3] 5/ M| 15| 1| 27835 21424 2212.6 77.1 79.7 3.28
2| 3] M| 29| 1| 24557 1917.2 1990.5 77.9 80.9 3.88
5/ 9] M| 43| 1| 2416.1] 1829.1 1904.3 75.9 79.0 4.11
4] 8/ M| 48| 1| 2597.8| 1975.3 2036.6 76.1 78.5 3.12
6| 12| M| 56| 1| 2624.6] 2038.2 2108.2 77.7 80.4 3.45
2| 4 F| 7| 1] 2336.6| 1867.1 1925.0 80.0 82.4 3.10
4 F| 16| 1| 2356.0/ 1869.0 1954.1 79.4 83.0 4.56
3 F| 22| 1| 2468.0) 1894.1 1959.6 76.7 79.4 3.47
1 F| 34 1| 2377.2] 1896.5 1974.5 79.8 83.0 4.13
6| 11| F| 39| 1| 2223.1| 1746.0 1817.8 78.4 81.7 4.13
5| 10| F| 51| 1| 22494 1763.1 1822.9 78.3 81.0 3.39
1| 1/ M| 54 2| 2515.0 2006.8 2069.3 79.6 82.1 3.09
3] 5/ M| 12| 2| 2514.7| 19413 2011.8 77.2 80.0 3.64
2| 3] M| 27| 2| 2570.2| 1980.2 2033.4 77.0 79.1 2.68
5/ 9] M| 41] 2| 2539.2| 1983.6 2050.0 78.1 80.7 3.34
4, 8| M| 49| 2| 2604.3] 2015.9 2071.7 77.4 79.6 2.75
6| 12| M| 57| 2| 27104 2073.1 2146.3 76.5 79.2 3.52
2| 4 F| 6| 2| 24224 19238 2000.4 79.3 82.4 3.95
4 F| 17| 2| 2255.2| 1738.9 1804.1 77.1 80.0 3.74
3 F| 25| 2| 2374.7| 1863.4 1918.6 78.4 80.7 2.97
1 F| 31| 2| 2325.6| 184338 1905.3 79.1 81.8 3.38
6| 11| F| 36| 2| 2377.6| 18444 1901.5 775 79.9 3.10
5| 10| F| 52| 2| 2235.2| 1746.0 1816.7 78.1 81.3 4.02
1| 1] M| 3| 3| 2496.4| 1935.6 1983.3 77.6 79.5 2.53
3] 5/ M| 13| 3| 23950 1870.9 1922.0 77.9 80.1 2.78
2| 3] M| 30| 3| 2677.2] 2075.0 21234 77.5 79.3 2.33
5/ 9| M| 45 3| 2400.7| 18544 1907.9 77.2 79.4 2.90
4| 8/ M| 47| 3| 2806.0f 2190.9 2238.6 78.1 79.8 2.18
6| 12| M| 58| 3| 2669.4| 2102.6 2167.2 78.7 81.2 3.08
2| 4 F| 8/ 3] 21116 16628 1715.2 78.7 81.2 3.16
4 F| 20| 3| 2148.2] 1680.9 1737.9 78.1 80.9 3.50
3 F| 24| 3| 2097.5| 1623.1 1684.2 77.4 80.3 3.78
1 F| 35| 3| 22424 17745 1830.1 79.2 81.6 3.12
6| 11| F| 40/ 3| 2369.3] 1864.7 1922.7 78.6 81.1 3.11
5/ 10| F| 55| 3| 2276.0/ 17935 1844.3 78.8 81.0 2.85
1| 1] M| 2| 4| 24141 1829.6 1887.5 75.8 78.2 3.18
3| 5/ M| 14| 4| 28655 2208.8 2270.5 77.1 79.3 2.82
2| 3] M| 28| 4| 2387.1| 1858.8 1926.5 77.8 80.6 3.60
5| 9] M| 44| 4| 2796.4| 2180.7 2251.9 78.0 80.6 3.28
4] 8| M| 46| 4| 2425.3| 1898.7 1961.4 78.3 80.9 331
6| 12| M| 59| 4| 2813.8| 21944 2256.7 78.0 80.2 2.86
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208-008-21 CARCASS WEIGHTS (9)
Pen Means
Blk |Rep| Sex|Pen| Trt | Live Wt | Hot Wt | Chilled Wt | DP-Hot DP-Cold Gain
2| 4] F| 10| 4| 2286.9| 18153 1878.1 79.3 82.1 3.52
4 F| 18| 4| 2363.3] 1874.3 1948.1 79.4 82.5 3.97
3 6| F| 21| 4| 2283.1 18384 1904.0 80.5 83.4 3.58
1 2| F| 32| 4| 2403.7| 18945 1957.2 78.8 81.4 3.32
6| 11 F| 37| 4| 21743] 17101 1778.1 78.6 81.8 4.06
5| 10| F| 54| 4| 2276.4| 1804.3 1864.0 79.3 81.9 3.32
1 1 M 1| 5| 2697.0f 2095.8 2162.8 77.7 80.2 3.20
3 5/ M| 11| 5| 2528.7 1869.5 1928.1 73.9 76.2 3.13
2 3] M| 26| 5| 2550.2| 19916 2055.3 78.1 80.6 3.21
5/ 9] M| 42| 5| 2968.3] 2331.0 2404.4 78.6 81.1 3.16
4| 8| M| 50| 5| 2773.1] 21704 2232.3 78.3 80.5 2.85
6| 12| M| 60| 5| 2669.2| 2086.8 2148.0 78.2 80.4 291
2| 4 F 9| 5| 2403.9| 1904.9 1969.1 79.1 81.8 3.39
4 F| 19| 5| 2789.7| 2280.4 2344.0 81.8 84.1 2.80
3 F| 23] 5| 2425.2| 19232 2003.7 79.3 82.6 4.18
1 F| 33| 5| 22453| 1798.6 1854.7 80.0 82.5 3.12
6| 11| F| 38| 5| 2373.7| 1885.1 1943.3 79.4 81.8 3.09
5| 10| F| 53| 5| 2076.8/ 1658.5 1716.9 79.9 82.7 3.51
Rep| Sex | Pen| Trt| Live Wt | Hot Wt | Chilled Wt | DP-Hot DP-Cold Gain
M 1 2533.8| 1950.9 2021.8 77.0 79.8 3.64
F 1 2335.0/ 1839.3 1909.0 78.8 81.8 3.79
M 2 2575.7| 2000.1 2063.8 77.7 80.1 3.18
F 2 2331.8| 1826.7 1891.1 78.3 81.1 3.52
M 3 2574.1| 2004.9 2057.1 77.9 79.9 2.60
F 3 2207.5| 1733.2 1789.1 78.5 81.0 3.22
M 4 2617.0| 2028.5 2092.4 775 80.0 3.15
F 4 2297.9| 18228 1888.2 79.3 82.2 3.59
M 5 2697.7| 2090.9 2155.1 775 79.9 3.07
F 5 2385.8| 1908.4 1971.9 80.0 82.7 3.33
1 2434.4| 1895.1 1965.4 77.8 80.7 3.71
2 2453.7| 19134 1977.4 78.0 80.6 3.34
3 2390.8| 1869.1 1923.1 78.2 80.4 2.89
4 24575 1925.7 1990.3 78.4 81.0 3.36
5 2541.8| 1999.6 2063.5 78.7 81.2 3.20
M 2599.7| 2015.0 2078.0 77.5 79.9 3.13
F 2311.6| 1826.1 1889.9 79.0 81.8 3.49
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208-008-21 CARCASS WEIGHTS (g)
Pen Means Fat Liver | Breast | Wings | Thighs | Legs
Blk |Rep|Sex|Pen| Trt| Fat | Liver | Breast | Wings | Thighs | Legs Pct Pct Pct Pct Pct Pct
1 1| M| 4| 1| 26.3] 475 591.0/ 203.5| 267.4| 249.0 1.38 253| 31.49| 10.85| 14.23 13.25
3] 5 M| 15| 1| 447 554 703.5| 234.4| 292.2| 295.2 2.01 252| 31.73] 10.61| 1321 13.37
2| 3] M| 29| 1| 30.9| 587 565.9| 218.0| 273.4| 277.9 1.53 2.96| 28.35 11.08] 13.75 14.02
5 9] M| 43| 1| 341 479 592.4| 199.2| 262.6| 238.6 1.80 2.52| 31.07| 1047, 13.77 12.53
4] 8/ M| 48| 1| 36.2| 588 598.5| 231.6| 276.0| 2775 1.84 2.89| 29.32| 11.39| 13.54| 13.66
6| 12| M| 56| 1| 26.6/ 522 632.0/ 230.1| 289.5| 297.0 1.23 2.48| 29.99| 10.94| 13.80| 14.12
2| 4 F| 7| 1] 339| 459 582.8| 206.4| 270.1| 276.9 1.74 2.38| 30.31| 10.73] 14.03 14.39
4 F| 16| 1| 50.4| 47.0 597.8| 193.0/ 259.8| 242.2 2.59 2.39| 30.55 9.88| 13.29 12.38
3 F| 22| 1| 52.0/ 51.8 624.1| 208.4| 275.1] 250.0 2.67 2.64| 31.82| 10.64| 14.04 12.76
1 F| 34 1| 470 514 642.5| 200.6 2745| 245.4 2.39 2.60 32.53 10.17 13.91 12.43
6| 11| F| 39| 1| 514| 443 562.7| 187.5| 256.4| 227.8 2.85 2.46| 31.03] 10.34| 14.11 12.52
5| 10| F| 51| 1| 38.9| 415 545.7| 195.3| 236.1] 236.5 2.10 234 29.93] 10.75| 12.96 13.01
1 1/ M| 5 2| 30.1] 436 617.7| 216.0| 303.8/ 281.9 1.45 212 29.93| 10.47| 1465 13.68
3| 5/ M| 12| 2| 405| 575 626.1| 2145 273.7| 2754 2.01 2.86 31.12| 10.67| 13.61 13.69
2| 3] M| 27| 2| 38.7| 486 626.1| 218.9| 289.4| 278.7 1.96 2.39 30.87| 10.81| 14.24 13.69
5 9] M| 41| 2| 321| 563 652.1| 210.6| 281.0| 262.7 1.57 275 3187, 10.26] 13.70 12.78
4 8| M| 49| 2| 31.2| 494 651.1| 221.5| 294.3| 285.0 1.49 2.39] 31.38] 10.71] 14.20 13.77
6| 12| M| 57| 2| 39.9] 4938 687.1| 230.0f 308.9| 295.0 1.87 2.32| 32,02 10.71] 14.38 13.75
2| 4 F| 6] 2| 435| 487 624.8| 212.2| 280.7| 248.5 2.19 244| 3136/ 10.65| 14.05 12.40
4 F| 17| 2| 48.4| 414 563.1| 197.0/ 269.1| 231.8 2.71 2.30) 31.30| 10.93] 14.84| 12.86
3 F| 25/ 2| 49.6| 51.7 601.5| 197.8| 262.3| 246.6 2.58 270/ 31.38] 10.32| 13.69 12.92
1 F| 31| 2| 482 491 600.4| 200.0/ 255.2| 250.1 2.55 257| 3131, 10.60] 1352 13.12
6| 11| F| 36| 2| 434| 473 647.1| 189.6| 257.0/ 233.8 2.26 2.49| 34.08 9.99| 13.56 12.32
5| 10| F| 52| 2| 39.6/ 413 604.2| 194.9| 240.7| 231.6 2.17 2.27| 33.18| 10.73| 13.28 12.76
1 1| M| 3| 3| 302 474 620.9| 203.3| 278.0| 268.5 1.47 2.39| 31.24| 10.30| 13.96 13.50
3] 5/ M| 13| 3| 27.9| 513 593.6| 207.1| 265.2| 269.7 1.44 274 30.79| 10.83| 13.79 14.04
2| 3/ M| 30| 3| 395/ 538 683.1| 2215/ 298.5| 289.9 1.86 254| 3217 10454 14.08 13.63
5 9| M| 45| 3| 37.4| 548 577.9| 2045 277.2| 265.9 1.98 2.86| 30.36| 10.74| 14.56 13.91
4| 8| M| 47| 3| 45.0/ 573 703.6| 226.6| 313.4| 311.8 2.00 256| 31.27) 10.13| 14.00 13.94
6| 12| M| 58/ 3| 39.8/ 516 669.5| 2239/ 312.6| 299.0 1.85 2.39| 30.83] 10.33] 14.40 13.80
2| 4 F| 8] 3| 401 402 554.8| 179.3| 233.0| 216.8 2.36 2.34| 3239] 1047 1358 12.63
4 F| 20| 3| 545 39.9 543.9| 174.4| 2451| 210.7 3.12 229 3115 10.08) 14.14 12.17
3 F| 24| 3| 317/ 426 543.2| 203.6| 211.9| 212.0 1.89 254| 3229| 1202 12.66 12.58
1 F| 35/ 3| 339| 434 617.2| 194.9| 249.1| 227.2 1.85 2.37| 33.75| 10.65| 13.62 12.42
6| 11| F| 40| 3| 43.1| 46.7 656.0) 194.3| 271.6| 241.2 2.25 242 34.25| 10.15| 14.06 12.53
5| 10| F| 55| 3| 435| 438 597.4| 189.2| 278.0| 236.1 2.36 2.37 32.36| 10.26| 15.06 12.80
1] 1] M| 2| 4| 310 506 585.0| 212.4| 278.7| 267.6 1.66 270/ 31.04| 11.28/ 14.73 14.16
3| 5/ M| 14| 4| 424 599 698.1| 245.1| 331.7| 316.2 1.87 265/ 30.83] 10.82| 14.61 13.92
2| 3] M| 28] 4] 21.3| 502 590.0| 213.0/ 294.2| 280.4 1.16 2.65| 30.64) 11.14| 15.29 14.56
5 9| M| 44| 4| 435| 618 691.1| 228.6/ 318.9| 301.0 1.92 2.72| 30.82| 10.15| 14.19 13.37
4 8/ M| 46| 4| 30.2| 521 594.9| 211.5| 275.3| 284.0 1.54 266/ 30.34| 10.79| 14.04| 14.48
6| 12| M| 59| 4| 40.4| 58.9 726.5| 232.1] 306.5| 291.2 1.78 2.63| 32.22| 10.30] 13.61 12.96
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208-008-21 CARCASS WEIGHTS (g)
Pen Means Fat Liver | Breast | Wings | Thighs | Legs
Blk |Rep| Sex|Pen| Trt| Fat | Liver | Breast | Wings | Thighs | Legs Pct Pct Pct Pct Pct Pct
2| 4| F| 10| 4| 451| 444 630.8| 195.5| 269.9| 247.9 2.39 2.37| 33.62| 10.46| 14.47 13.33
4 F| 18| 4| 425| 524 620.1| 199.6| 272.0| 243.2 2.19 2.70| 31.79| 10.27| 13.99 12.53
3| 6| F| 21| 4| 37.4] 408 613.7| 195.5| 278.4| 236.1 1.98 2.16| 32.32] 10.27| 14.63 12.41
1| 2| F| 32| 4| 39.1| 465 619.7| 204.8) 278.1] 257.3 1.97 2.37| 31.69| 1048 14.23 13.15
6| 11| F| 37| 4| 435| 428 580.5| 188.5| 263.8| 229.2 243 241 32.60| 10.61| 14.80 12.91
5| 10| F| 54| 4| 423| 478 584.9| 196.4| 267.9| 238.3 2.27 256 3135/ 10.54| 14.38 12.79
1 1 M| 1| 5| 421 532 647.6| 221.0/ 309.5| 295.7 1.94 2.46| 29.95| 10.22| 14.32 13.67
3| 5/ M| 11| 5| 454| 469 644.9| 202.6| 275.8| 239.5 2.35 2.44| 3341 1054 1431 12.44
2| 3] M| 26| 5| 31.2| 564 687.4| 214.6| 275.2| 268.0 1.53 2.73| 33.42| 1045 1341 13.04
5| 9] M| 42| 5| 495| 587 720.5| 248.0| 329.3| 323.1 2.05 2.46 29.98| 10.32| 13.71 13.45
4] 8/ M| 50| 5| 46.2| 53.0 702.2| 238.5| 319.4| 300.7 2.07 2.37| 31.46| 10.68) 14.31 13.48
6| 12| M| 60| 5| 37.3] 464 671.4| 226.6| 320.6| 291.2 1.71 2.15| 31.38| 10.54| 14.94 13.56
2| 4 F| 9| 5| 445| 537 689.5| 199.6| 268.6| 245.6 2.27 2.73] 3491 10.21] 13.67 12.48
4 F| 19| 5| 475| 58.0 733.8| 252.2| 336.3] 323.0 2.01 249| 31.31] 10.76/ 14.36 13.79
3 F| 23| 5| 43.0] 494 655.6| 206.8| 271.5| 259.2 2.15 2.47 32.67| 10.33] 1354 12.96
1 F| 33| 5| 32.8| 513 623.2| 189.9] 250.7| 237.3 1.77 2.79 33.52| 10.30| 13.56 12.80
6| 11| F| 38| 5| 46.0 439 651.0/ 196.3| 265.9| 254.9 2.38 2.25| 3356/ 10.10/ 13.68 13.13
5| 10| F| 53] 5| 27.6/ 349 556.5| 186.8| 235.9| 227.7 1.61 2.05| 32.44| 10.88| 13.75 13.28
Fat Liver | Breast | Wings | Thighs | Legs
Rep|Sex|Pen| Trt| Fat | Liver | Breast | Wings | Thighs | Legs Pct Pct Pct Pct Pct Pct
M 1| 331 534 613.9| 219.4| 276.9| 2725 1.64 2.64| 30.36/ 10.85 13.69 13.48
F 1| 456 47.0 592.6| 198.5| 262.0| 246.5 2.39 2.46| 31.04| 1040 13.72 12.91
M 2 | 354| 509 643.4| 218.6| 291.8| 279.8 1.72 246| 31.17| 1059 14.14 13.56
F 2 | 45.4| 46.6 606.8| 198.6| 260.8| 240.4 2.40 2.46| 32.09] 10.50| 13.79 12.71
M 3 | 36.6| 52.7 641.4| 214.5| 290.8| 284.1 1.78 256| 31.18] 10.43| 14.14| 1381
F 3| 41.1] 428 585.4| 189.3| 248.1| 224.0 2.30 2.39| 32.72| 1058 13.87 12.52
M 4 | 348| 556 647.6| 223.8| 300.9| 290.1 1.66 2.66| 30.95| 10.69| 14.38 13.86
F 4 | 416| 458 608.3| 196.7| 271.7| 242.0 2.20 242| 3221 1042 14.39 12.82
M 5| 419| 524 679.0| 225.2| 305.0| 286.4 1.95 243| 3151 1045/ 14.15 13.29
F 5 | 40.2| 485 651.6| 205.2| 271.5| 257.9 2.04 246| 33.04| 1041| 1377 13.08
1| 39.4| 502 603.2| 209.0/ 269.4| 259.5 2.00 255/ 30.69| 10.63] 13.71 13.20
2 | 40.4| 487 625.1| 208.6| 276.3| 260.1 2.04 2.46| 31.61| 10.55| 13.97 13.15
3 | 38.9| 477 613.4| 201.9| 269.5| 254.1 2.02 2.48| 31.90| 10.50| 14.01 13.21
4 | 38.2| 507 627.9| 210.2| 286.3| 266.0 1.92 255| 3155/ 10.56| 14.38 13.37
5| 411 505 665.3| 215.2| 288.2| 272.1 1.99 2.45| 32.24| 1043| 1397 13.19
36.4| 53.0 645.1| 220.3| 293.1| 282.6 1.75 255/ 3104/ 10.60|f 14.10| 13.60
F 42.8| 46.1 608.9| 197.7| 262.8| 242.1 2.26 2.44| 32.22| 1046 1391 12.81
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