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Monsanto Company has developed Roundup Ready@/Yieldgard@ (GA2l x MON 810) maize 
hybrids by conventional breeding of two genetically modified parental maize lines: 
1) Roundup Ready (RR) line GA2l which contains the introduced modified maize 
5-enolpyruvylyshikimate-3-phosphate synthase (mEPSPS) protein that confers tolerance to 
glyphosate, the active ingredient in RoundupTM herbicide, and 2) Yieldgard (YG) line MON 
810 which contains the introduced CrylAb protein from Bacillus thuringiensis subsp, kurstaki 
(B.t.k) HD-l that confers resistance to the European Com Borer (ECB) and other lepidopteran 
insects. The mEPSPS protein has >99.3% amino acid sequence identity to the wild-type maize 
EPSPS enzyme, the only difference being a change in three of 445 amino acids. Maize plants 
that demonstrate commercial level tolerance to Roundup herbicide are called Roundup Ready 
(RR). Maize plants that provide commercial levels of protection against ECB and other 
lepidopteran insects are called YieldGard in the U.S. and Maisgard® in Europe (these will be 
called YieldGard in this report). 

The purpose of this study was to estimate levels of the introduced proteins and to conduct 
compositional analyses of tissues collected from two hybrid groups of maize test lines (DK 
RRlYG and LH RR/YG) produced by conventional breeding of the corresponding genetically 
modified parental lines (OK RR and OK YG; LH RR and LH YG) and non-transgenic control 
lines (OK and LH). Forage and grain samples collected in U.S. and E.U. multi-site trials were 
analyzed by two enzyme-linked immunosorbent assays (ELISAs) to estimate the levels of 
mEPSPS and Cry lAb protein present in these tissues. In addition, compositional analyses 
were conducted to measure proximate (protein, fat, ash, carbohydrate, moisture), acid 
detergent fiber (ADF), neutral detergent fiber (NDF), amino acid, fatty acid, vitamin E, 
mineral (calcium, copper, iron, magnesium, manganese, phosphorus, potassium, sodium and 
zinc), phytic acid and trypsin inhibitor content of grain, and proximate, ADF and NDF content 
of forage. 

Comparisons of mEPSPS protein levels in the multi-trait RR/YG lines vs. single trait parental 
RR lines, showed no notable differences in forage for the E.U. trials and in grain for the U.S. 
trials. However, mean mEPSPS protein levels were approximately 1.3 to 1.9-fold higher in 
forage for the RRlYG lines vs. parental RR lines in U.S. trials, and 1.3-fold higher in grain for 
the OK RRlYG line vs. the parental OK RR line in E.U. trials. Such reversal of differences 
according to geography (e.g., U.S. vs E.u.) are most likely due to biological variability and 
not considered significant. For both sets of hybrid groups produced in U.S. or E.U. multi-site 
field trials, there were no notable differences in CrylAb protein levels in either forage or grain 
in comparisons of the mult-trait RRlYG lines with single trait parental YG lines. 

Statistical evaluation of the composition data showed that in 612 comparisons, there were 
only seven instances (14 values), involving five components, where the RRlYG line was 
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significantly different (p < 0.05) from both parental lines in the same direction, i.e., the mean 
value was either greater than or less than both parental lines. For four components, the 
absolute magnitude of each difference as a percent of the corresponding RRlYG line mean 
value was small (2.3-14.3%) and within the range of natural variability, and therefore not 
considered biologically relevant. Forbehenic acid, the absolute magnitude of the mean 
difference as a percent of the corresponding RRlYG line mean value ranged between 29-43%. 
Since the content of behenic acid in maize grain is typically very low (-0.2% of total fatty 
acids), differences between RRlYG and parental lines are likely exaggerated due to the 
increase in method variability at concentrations near the detection limit of the assay. This is 
supported by the fact that RRlYG line mean values for behenic acid and the other four 
components were within the range found for the non-transgenic control and commercial 
reference lines, and either within published literature ranges (Jugenheimer, 1976; Watson, 
1982; Watson, 1987) or within previously reported ranges for non-transgenic maize varieties 
(Sanders and Patzer, 1995; Sanders et aI., 1996a,b; 1997a,b). 

This data, together with the safe history of use of the host organism (maize) as a common 
source of animal feed and human food, lead to the conclusion that Roundup Ready® / 
Yieldgard® (GA2l x MON 810) maize hybrids developed by conventional breeding of 
genetically modified parental maize are compositionally equivalent and as safe and nutritious 
as the maize varieties grown commercially today. 

II. Introduction 

A. Background 
Monsanto Company has developed Roundup Ready®/yieldgard® (GA21 x MON 810) maize 
hybrids by conventional breeding of two genetically modified parental maize lines: 1) 
Roundup Ready (RR) line GA21 which contains the introduced modified maize 5-
enolpyruvylyshikimate-3-phosphate synthase (mEPSPS) protein that confers tolerance to 
glyphosate, the active ingredient in RoundupTM herbicide, and 2) Yieldgard® (YG) line MON 
810 which contains the introduced CrylAb protein from Bacillus thuringiensis subsp, kurstaki 
(B.t.k) lID-I that confers resistance to the European Com Borer (ECB) and other lepidopteran 
insects. The mEPSPS protein has >99.3% amino acid sequence identity to the wild-type maize 
EPSPS enzyme, the only difference being a change in three of 445 amino acids. Maize plants 
that demonstrate commercial level tolerance to Roundup herbicide are called Roundup Ready 
(RR). Maize plants that provide commercial levels of protection against ECB and other 
lepidopteran insects are called YieldGard in the U.S. and Maisgard in Europe. 

Maize line GA21 contains a single DNA insert consisting of the rice actin promoter and 
intron, an OTP (optimized transit peptide) sequence fused to the mEPSPS gene, and the NOS 
3' (a 3' non-translated region of the nopaline synthase gene) termination sequence (Lirette et 
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al., 1998). Maize line MON 810 contains a single DNA insert consisting of an e35S promoter 
with a duplicated enhancer region obtained from cauliflower mosaic virus, a maize hsp70 
(heat-shock protein) gene, and the cry lAb gene (Kania et al., 1995). The RRlYG maize 
hybrids developed by conventional breeding of maize lines GA21 and MON 810 produce both 
mEPSPS and CrylAb novel proteins. 

B. Purpose 
The purpose of this study was to estimate levels of the introduced proteins and to conduct 
compositional analyses of tissues collected from two Roundup Ready®/yieldgard® (GA21 x 
MON 810) maize test lines produced by conventional breeding. The study also included the 
analyses of tissues collected from the corresponding genetically modified parental and non­
transgenic control lines. The non-transgenic control lines have background genetics 
representative of the test lines but do not express either the mEPSPS or CrylAb protein. 
Forage and grain samples collected from multi-site U.S. and E.U. trials were analyzed by two 
enzyme-linked immunosorbent assays (ELISAs) to estimate the levels of mEPSPS and 
CrylAb proteins present in these tissues. In addition, compositional analyses were conducted 
to measure proximate (protein, fat, ash, moisture), acid detergent fiber (ADF), neutral 
detergent fiber (NDF), amino acid, fatty acid, vitamin E, mineral (calcium, copper, iron, 
magnesium, manganese, phosphorus, potassium, sodium and zinc), phytic acid and trypsin 
inhibitor content of grain; and proximate, ADF and NDF content of forage. Additionally, 
carbohydrate values in forage and grain were determined by calculation. 

III. Materials and Methods 

A. Test, Control and Reference (T/C/R) Substances 
In this study, there were two groups ofT/CIR substances, corresponding to two hybrid groups: 

Hybrid GrouEa Line Abbreviated Nameb Type' 

DK DK591 RRlBTY DKRRlYG T 
DK591 RR DKRR R 
DK591BTY DKYG R 
DK591 DK C 

LH HC35RRl x LHl72Bt810 LHRRfYG T 
HC35RRl x LHl72 LHRR R 
LH198 x LHl72Bt81OSeI2 LHYG R 
LH198 x LH172 LH C 

aDK group from DEKALB Genetics Incorporated; LH group from Holden's Foundation Seed. 
~ = Roundup Ready; YG = YieldGard. 
"T = test substance; R = Reference substance; and, C = control substance. 
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Both groups of T/CIR substances were grown in U.S. (Production Plan 98-01-50-01) and E.V. 
(Study Plan 98-BTRR-01-ItISp) multi-site field trials. Additional reference substances 
included in the study were a) 14 non-genetically modified, commercial maize hybrids 
purchased from local growers in the V.S., and b) two locally-adapted, non-genetically 
modified commercial maize hybrids planted at each site in the E.U. multi-site trials. 

B. Characterization ofT/C/R Substances 
The identity of U.S. forage and grain samples was based on sample handling records and 
mEPSPS and CrylAb ELISA data. A sample was considered correctly identified if the results 
of both ELISA assays matched the expected outcome [e.g., for a DK YO sample, the expected 
outcome would be a value lower than the limit of quantitation (LOQ) in the mEPSPS ELISA 
and a value greater than the limit of detection (LOD) in the CrylAb ELISA]. Additionally, 
polymerase chain reaction (PCR) analyses for the presence of GA21 and MON 810 and were 
conducted on grain samples from a single field site (lAl; U.S. multi-site trials) to confirm 
sample identity based on sample handling records and ELISA data. 

The identity ofE.V. forage samples was based on sample handling records and mEPSPS and 
CrylAb ELISA data. The identity ofE.V. grain samples was based on sample handling 
records and Cry lAb ELISA data only as the YO and control line samples had values greater 
than the LOD in the mEPSPS ELISA due to matrix effects and presence of the wild-type 
mEPSPS protein (see Section III.! for discussion). 

C. Field Trials 
The test, control and reference lines were produced in two field studies: U.S. multi-site trials 
(Production Plan 98-01-50-01) and E.U. multi-site trials (Study Plan 98-BTRR-01-ItISp). A 
brief summary of these studies follows based on the U.S. multi-site (Sidhu et ai., 1999) and 
the EU multi-site (Vanbellinghen, 1999) field reports. 

U.S. multi-site trials. Trials were conducted at six sites in the US: Webster, IA; Bagley, IA; 
Carlyle, IL; Edwardsville, IL, York, NE; and, Noblesville, IN. At each site, there were two 
blocks (treated and untreated) separated by 20-30 feet, each containing four plots. The plots 
in the treated block were planted with RRlYO and RR lines; the plots in the untreated block 
were planted with YO and non-transgenic control lines. Each plot was approximately 
15' x 30' in size with two rows/plot. The genetic purity of plants was maintained by bagging 
the tassels and ear shoots and self-pollinating each plant by hand. The following observations 
were recorded during the growing season: plant stand counts, growth stage, disease incidence, 
insect damage, start of pollen shed, start and end of pollination, and growth habit. 

Prior to sampling, young leaf tissue from each plant in plots planted with the YO and RRlYO 
lines were screened with an ELISA kit to identify plants lacking the Cry lAb protein. 
Cry lAb-negative plants were tagged and not included in subsequent samplings. RR-negative 
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plants in plots containing the RRlYG and RR lines were identified by a single, early post­
emergence application of Roundup Ultra ™ herbicide at a target rate of 32 fl ozl A, to plants at 
the V4-V6 stage in the treated block. Plants showing signs of severe injury or death were 
excluded from sampling. At the IN site, there were an insufficient number of plants in three 
plots due to poor gennination; consequently, forage was not collected and plants in these plots 
were preserved for grain sampling. Young leaf tissue was collected from plants at a growth 
stages between V6 - Vl3 across all sites. Forage was collected at the late dough/early dent 
stage by dividing 6 randomly selected plants (3/row) into three roughly equal segments and 
placing them on dry ice within 3 minutes of collection at all sites. Ears were harvested from 6 
self-pollinated plants at normal kernel maturity « 30% moisture), dried to a moisture of 
approximately 12-15%, shelled, and the kernels pooled to provide the grain sample. Forage 
(on dry ice) and grain (at ambient temperature) samples were then shipped to Monsanto's 
facility in Chesterfield, Missouri, USA for estimation of introduced protein levels and 
composition analyses. 

EU multi-site field trials. Trials were conducted at seven locations in the E. u.: Fontellas, 
Spain; Castil de Vela, Spain; Sarinena, Spain; Sevilla, Spain; Cremona (Paderno Ponchielli), 
Italy; Piacenza (Caorso), Italy; and, Bologna (Bagnarola), Italy. At each site, there was one 
treated block and one untreated block, each containing four plots. The plots in the treated 
block were planted with RRlYG and RR lines; the plots in the untreated block were planted 
with YG, non-transgenic control and commercial reference lines. Approximately, 60 seeds of 
each line were sown into two rows/plot. There was a minimum isolation distance of 200 m 
between test plots and surrounding maize fields. The genetic purity of plants was maintained 
by bagging the tassels and ear shoots and self-pollinating each plant by hand. 

A single, early post-emergence application of Roundup TM herbicide (MON 52276) was applied 
at a target rate of 3 l/ha to plants at the V8-V 10 stage in the treated block; at the Piacenza 
(Caorso) site Roundup application occurred at the V4 - V6 stage. Young leaf tissue was 
collected from plants at a growth stages ranging between V6 - VlO across all sites. Forage 
(whole plant minus roots) was collected at the soft dough stage, reduced in size into 30-50 cm 
sections, and placed on dry ice. Ears were hand harvested at normal kernel maturity, dried to 
a moisture of approximately 10-20%, shelled, and the kernels pooled to provide the grain 
sample. Forage (on dry ice) and grain (at ambient temperature) were shipped to Monsanto's 
facility in Louvain-Ia-Neuve (LLN) for further processing. Forage samples were 
homogenized in the presence of dry ice in a grinder mixer and a 500 g subsample prepared for 
shipment. Forage (on dry ice) and grain subsamples (at ambient temperature) were then 
shipped to Monsanto's facility in Chesterfield, Missouri, USA for composition analyses. 
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Appropriate standards were used in each assay as reference standards for the analytical 
procedures. The analytical standards used for compositional analyses are described in Section . 
ill.G. 

mEPSPS protein standard for ELISA. The mEPSPS protein standard (purity >85%; lot 
#6334221) was produced by a genetically modified E. coli strain (W3110), containing the 
plasmid vector pMON 32968. Single-use aliquots of mEPSPS protein standard (1.6 mglmL) 
were stored at approximately -80°C in a buffer solution containing 50 mM HEPES-NaOH, pH 
7.1 mM DTT and 15% (v/v) glycero1. The E. coli-produced mEPSPS protein was shown to 
be immunologically equivalent to the mEPSPS produced in maize leaf tissue by a dilution 
equivalence (parallelism) ELISA experiment (Rogan et ai., 1999). 

CrylAb protein standard for ELISA. The CrylAb protein standard (purity 92%; lot 
#192017) was prepared by trypsinization of the full length Cry lAb protein produced in E. coli 
strain W3110 U-5 containing the plasmid vector pMAP40 (Heeren et ai., 1992). The purified 
protein was stored as a 1.8 mg/mL protein solution in 100 mM sodium carbonate, pH 10, at::::: 
-80°C. Characterization of the standard has been described by Berberich and Lee (1994). 

E. Test System 
The test system for this study was a panel of analytical biochemical methods. Validated 
ELISA's were used to estimate mEPSPS (Rogan et ai., 1999) and CrylAb (Ledesma et al., 
1995) protein levels in forage and grain samples. Compositional analyses were performed by 
modifications of published methods that are currently used to evaluate the nutritional quality 
of maize (see Section UI.G). 

F. ELISA Analytical Methods 
Extraction of protein from maize tissues_ Maize tissues were processed and extracts 
prepared according to approved SOPs. Tissues were ground to a fine powder on dry ice in a 
blender or a vertical cutter mixer. All tissue powders were kept on dry ice during extract 
preparation. For the mEPSPS ELISA, forage was extracted with TBA (Tris-Borate with L­
Ascorbic acid) buffer at a tissue to buffer ratio of 1:20 (w/v) and grain was extracted with 
PBST (phosphate buffered saline with Tween 20) buffer at a tissue to buffer ratio of 1:100 
(w/v). For the Cry lAb ELISA, forage was extracted with TBA buffer at a tissue to buffer 
ratio of 1:50 (w/v) and grain was extracted with PBST buffer at a tissue to buffer ratio of 
1:100 (w/v). Extracts were prepared using a Polytron tissue homogenizer (Brinkman, Inc., 
Westbury, NY) operating at ::::: 17,500 rpm for two 15 second bursts. Insoluble material was 
pelleted by centrifugation at 9264g (or::::: 8,000 x rpm) for :::::10 minutes at:::; 4°C. The 
supernatant was removed and stored frozen at approximately -80°C until needed. 
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mEPSPS ELISA. mEPSPS protein levels in forage and grain extracts were determined using 
a double antibody sandwich ELISA consisting of a polyclonal anti-mEPSPS antibody 
produced in rabbits as the capture antibody and a purified anti-mEPSPS IgG conjugated to 
horseradish peroxidase (HRP) as the detecting antibody (SOP BR-ME-0026-02). A 
horseradish peroxidase substrate, TMB (3,3',5,5' tetramethylbenzidene), was added for color 
development. The mEPSPS protein levels in plant tissue extracts were quantitated by 
comparison to a range of concentrations of the E. coli-produced mEPSPS reference standard. 
The positive control (lot #6178535) for the ELISA was a mEPSPS protein standard spiked 
into control maize grain tissue extract used as a quality control sample. 

CrylAb ELISA. Cry1Ab protein levels in forage and grain extracts were determined using a 
double antibody sandwich ELISA consisting of a polyclonal anti-Cry1Ab antibody produced 
in rabbits as the capture antibody and purified anti-Cry1Ab IgG conjugated to alkaline 
phosphatase (AP) as the detecting antibody (SOP BR-ME-0093-01). An alkaline phosphate 
substrate tablet, pNPP (p-nitrophenyl phosphate), dissolved in ethanolamine-HCI buffer 
(pH ~ 9.8) was added for color development. The Cry1Ab protein levels in plant tissue 
extracts were quantitated by comparison to a range of concentrations of the E. coli-produced 
Cry lAb reference standard. The positive control (lot #2/8/91HBH) for the ELISA was a 
cotton seed extract used as a quality control sample.1 

ELISA of U.S. muti-site field trial samples were conducted at Monsanto's facility in 
Chesterfield, MO, USA. ELISA of E.U. muti-site field trial samples were conducted at 
Monsanto's facility in LLN, Belgium, Europe (Hontis et ai., 1999). 

G. Compositional Analytical Methods 
Forage and grain samples were prepared as described in Section F above and shipped to 
Covance Laboratories, Inc., Madison, Wisconsin for compositional analyses. Grain samples 
were analyzed for proximate (protein, fat, ash, moisture), ADF, NDF, amino acid, fatty acid, 
vitamin E, mineral (calcium, copper, iron, magnesium, manganese, phosphorus, potassium, 
sodium and zinc) phytic acid and trypsin inhibitor content. Forage samples were analyzed for 
proximate, ADF and NDF content. Carbohydrate values in forage and grain were determined 
by calculation. The same methods were used for the proximate analysis of forage and grain 
except for the analysis of fat as described below. The analytical data generated by Covance 
Laboratories, Inc. was summarized in an Analytical Subreport (CHW 6103-224) which was 
archived with the study files. 

Acid detergent fiber (ADF). This is a modified version of the method described in USDA 
Agricultural Handbook No. 379.8 (1970). The sample was placed in a fritted vessel and 
washed with an acidic boiling detergent solution that dissolved the protein, carbohydrate, and 

1 This was a common quality control sample for evaluating cotton and corn plants producing the Cry lAb 
protein. 
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ash. An acetone wash removed the fats and pigments. The lignocellulose fraction was 
collected on the frit and determined gravimetrically. The limit of detection of the method for 
this study was 0.1 %. There was no analytical reference substance for this analysis. 

Amino acid composition (TAAP). This is a modified version of AOAC method 982.30 
(1995). The sample was assayed by three methods to obtain the full profile. Tryptophan 
required a base hydrolysis with sodium hydroxide. The sulfur containing amino acids required 
an oxidation with performic acid prior to hydrolysis with hydrochloric acid. Analysis of the 
samples for the remaining amino acids was accomplished through direct hydrolysis with 
hydrochloric acid. The individual amino acids were then quantitated using an automated 
amino acid analyzer. The limit of detection of the method for this study was 0.1 mg/g. The 
reference standards were: Beckman KI8, 2.5 ~ollmL per constituent except cystine (1.25 
~mo1/mL), lot no. S806673; Aldrich L-tryptophan, 99%, lot no. 12729HS; Sigma L-cysteic 
acid hydrate, 99.4%, lot no. 65H2658; Sigma L-methionine sulfone, 100%, lot no. 12H3349. 

Ash (ASHM). This is a modified version of AOAC method 923.03 (1995). The sample was 
placed in an electric furnac~ at 550°C and ignited to drive off volatile organics. The 
nonvolatile matter remaining was quantitated gravimetrically and calculated to determine 
percent ash. The limit of detection of the method for this study was 0.1 %. There was no 
analytical reference substance for this analysis. 

Carbohydrates (CHO). This method is described in USDA Agricultural Handbook No. 74, 
p 2-11 (1973). Carbohydrate values were calculated by difference using the fresh weight­
derived data and the following equation: 

% carbohydrates = 100% - (% protein + % fat + % ash + % moisture) 

Fat-acid hydrolysis (F AAH). This is a modified version of AOAC methods 922.06 and 
954.02 (1995). The forage sample was hydrolyzed with hydrochloric acid at elevated 
temperature. The fat was extracted using ether and hexane. The extracts were washed with a 
dilute alkali solution and filtered through a sodium sulfate column. The extract was then 
evaporated, dried and weighed. The limit of detection of this method for this study was 0.1%. 
There was no analytical reference substance for this analysis. 

Fat-soxhlet extraction (FSOX). This is a modified version of AOAC method 960.39 (1995). 
The grain sample was weighed into a cellulose thimble containing sand or sodium sulfate and 
dried to remove excess moisture. Pentane was dripped through the sample to remove the fat. 
The extract was ev~porated, dried and weighed. This method was used for the grain sample 
analysis. The limit of detection of the method for this study was 0.1 %. 
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Fatty acids (FAPM). This is a modified version of AOCS method Ce 1-62 (1981). The lipid 
in grain samples was extracted and saponified with 0.5 N sodium hydroxide in methanol. The 
saponification mixture was methylated with 14% (v/v) boron trifluoride:methanol. The 
resulting methyl esters were extracted with heptane containing an internal standard. The 
methyl esters of the fatty acids were analyzed by gas chromatography using external standards 
for quantitation. The limit of detection of this method for this study was 0.004%. The 
analytical reference standards (purity 99+% )were: Nu Chek Prep Hazelton special prep nos 1 
(lot no. JAID-I), 2 (lot no.JAI0-H), 3 (lot nos. JA12-I and F23-J), and 4 (lot no. JY30-I); and 
Nu Chek Prep methyl gamma linolenate (lot nos.U-63M-J20-H and U-63M-F25-J). 

MineralslICP emission spectrometry (ICPS). This is a modified version of AOAC methods 
984.27 and 985.01 (1995) and a literature method (Dahlquist et a!., 1978). The sample was 
dried, precharred, and ashed overnight at 500° ± 50°C. The ashed sample was treated with 
hydrochloric acid, taken to dryness, and put into a solution of 5% (v/v) hydrochloric acid. 
The amount of each element was determined at appropriate wavelengths by comparing the 
emission of the unknown sample, measured by the inductively coupled plasma, with the 
emission of the standard solutions described below. 

Mineral Lot Numbers Concentration (ppm) Limit of Detection (ppm) 

Calcium JS-ll1CA 10,000 20.0 
Copper 6-137CU 1,000 0.500 
Iron 6-172FE 1,000 2.00 
Magnesium KS-67MG 10,000 20.0 
Manganese 6-5SMN 1,000 0.300 
Phosphorus 15-75P 10,000 20.0 
Potassium L5-149K 10,000 100.0 
Sodium LS-80NA 10,000 100.0 
Zinc 6-171ZN 1,000 0.400 

Moisture (MIOO). This is a modified version of AOAC methods 926.08 and 925.09 (1995). 
The sample was dried in a vacuum oven at 100°C to a constant weight. The moisture loss was 
determined and converted to percent moisture. The limit of detection of this method for this 
study was 0.1 %. There was no analytical reference substance for this analysis. 

Neutral detergent fiber, enzyme method (NDFE). This is a modified version of AACC 
method 32.20 (1983) and the method listed in USDA Agricultural Handbook No. 379 (1970). 
The sample was placed in a fritted vessel and washed with a boiling detergent solution that 
dissolved the protein, carbohydrate, enzyme and ash. An acetone wash removed the fats and 
pigments. The hemicellulose, cellulose and lignin fractions were collected on the frit and 
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detennined gravimetrically. The limit of detection of this method for this study was 0.1 %. 
There was no analytical reference substance for this analysis. 

Phytic acid (VCXX). This a modification of two literature methods (Lehrfeld 1989; Lehrfeld 
1994). The sample was extracted using ultrasonication. Purification and concentration was 
done on a silica based anion exchange (SAX) column. Sample analysis was done on a 
macroporous polymer HPLC column PRP-l, 5~m (150 x 4.1) and a refractive index detector. 
The limit of quantitation for this study was between 0.0536 and 0.0701 %. The reference 
substance for this assay was Aldrich phytic acid, dodecasodium salt hydrate, 99%, lot no. 
15124CR. 

Protein (pGEN). This is a modified version of AOAC methods 955.04 and 979.09 (1995) 
and literature methods (Bradstreet, 1965; Kalthoff and Sandell, 1948). Protein and other 
nitrogenous compounds in the sample were reduced to ammonia by digesting the sample with 
sulfuric acid containing a mercury catalyst mixture. The acid digest was made alkaline, and 
the ammonia was distilled and titrated with a standard acid. The percent nitrogen was 
detennined and converted to protein using the factor 6.25. The limit of detection of this 
method for this study was 0.1 %. There was no analytical reference substance for this <!.nalysis. 

Trypsin inhibitor (MIXX). This is a modified version of AOCS method Ba 12-75 (1997). 
Trypsin inhibitor activity in the sample was detennined by suspending the ground, defatted 
sample in dilute sodium hydroxide solution. An appropriate dilution of the suspension was 
made, and an increasing series of aliquotsof the diluted suspension was mixed with trypsin 
and benzoyl-DL-arginine-p-nitroanilide. After 10 minutes, the action of the trypsin was 
stopped by the addition of acetic acid. The diluted suspension mixture was filtered or 
centrifuged and the absorbance of each filtered solution was measured at 410 nm. Trypsin 
inhibitor activity was calculated from the change in absorbance values due to the aliquot 
volume. The limit of detection for this study was 1.0 TID/mg. 

Vitamin E (EFD2). This a modification of a literature method (Cort et al., 1983). The 
sample was saponified to break down any fat and release any vitamin E. The saponified 
mixture was extracted with ethyl ether and then quantitated directly by high-perfonnance 
liquid chromatography on a silica column. The limit of quantitation for this study was 
between 0.00112 and 0.00188 mg/g. The reference substance for this assay was USP alpha 
tocopherol, 100%, lot number Ll. 

H. Control of Bias 
Maize tissues were ground thoroughly and mixed before extraction to minimize tissue bias. 
During the validation of the ELISA methods used in this study, the accuracy of the system was 
evaluated and the method optimized to minimize assay bias. Accuracy is defined by two 
components: extraction efficiency and recovery of purified protein standard spiked into the 
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control matrix. CrylAb protein levels were not corrected for bias since assay parameters were 
within an acceptable range; however mEPSPS protein levels were corrected for assay bias 
since the recovery values were lower than expected (see Table 1). 

I. Data Reduction and Statistical Analysis 
Data reduction for the mEPSPS protein was conducted using Microplate Manager software 
(version 2.0) available from Bio-Rad (Richmond, CA). Data reduction for the Cry1Ab protein 
was performed using ELISAREAD (V5.911F), a validated software developed by Monsanto. 
Microsoft Excel™ was used to transform mEPSPS and CrylAb ELISA data for the calculation 
of means and standard deviations of protein levels across sites. In E.U. multi-site trials, 
mEPSPS protein levels in YG and control grain samples were significantly above the LOD of 
the method at most sites, most likely due to matrix effects. Since the purpose of the study was 
to measure levels of the mEPSPS protein in the lines containing this protein, these 
background levels were subtracted from individual values according to site, and a mean value 
across sites calculated for each line. 

Statistical analyses of the composition data was conducted by Certus International, Inc., 
Chesterfield, MO 63017, USA. Analytes with a high percentage of observations at or below 
the LOD of the assay were excluded from statistical analysis. Analytes with a low percentage 
of observations at or below the LOD of the assay were included in the analyses with an 
assigned value equal to half the LOD of the assay. The calcium value for one grain sample 
(#55; IA2; U.S. multi-site trials) was found to be lO-fold higher than any other sample from 
this site and therefore designated as an outlier and excluded from statistical analysis. A range 
of values was determined for the non-transgenic control and commercial reference lines but 
these were not included in the statistical analysis. 

Statistical analyses of the U.S. and E.U. composition data was conducted separately and 
combined using a mixed model analysis of variance: 

where U = overall mean, ~ ::: random location effect, Bij = random spray block within location 
effect, Tk = treatment line effect, and Cijk = residual error. The component values for the 
RRlYG lines were compared to those of the corresponding single trait parental lines (RR and 
YG) to determine significant differences. SAS® software was used to generate all summary 
statistics and perform all analyses (SAS Institute, 1989, 1990, 1996). Report tables present 
p-values from SAS® as either <0.001 or the actual value truncated to three decimal places. 

J. Protocol Amendment 

Protocol Amendment #1. Added vitamin E to the list of components to be analyzed in grain. 
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All E.U. and U.S. multi-site field samples except one were correctly identified. The identity 
of a forage sample from the Indiana site (#122) in the U.S. trials could not be verified since 
mEPSPS protein levels were consistently below the LOQ of the mEPSPS ELISA. Therefore 
this sample was excluded from statistical analysis of the composition data. PCR analyses for 
the presence of GA21 and MON 810 conducted on grain samples from a single field site (IA1; 
U.S. multi-site trials) confirmed sample identity based on sample handling records and ELISA 
data. 

B. mEPSPS and CrylAb Protein Levels in Maize Tissues 
Mean mEPSPS protein levels found in maize tissues are summarized in Table 1. In 
comparisons of mean mEPSPS protein levels in RRlYG vs. parental RR lines, no notable 
differences were observed in forage for the E.U. trials and in grain for the U.S. trials. 
However, mean mEPSPS protein levels were approximately 1.3 to 1.9-fold higher in forage 
for the RRfYG lines vs. parental RR lines in U.S. trials, and 1.3-fold higher in grain for the 
DK RRlYG line vs. the parental DK RR line in E.U. trials. Such reversal of differences 
according to geography, i.e., higher mEPSPS protein levels in forage for RRlYG vs. parental 
RR lines in the U.S. but not in the E.U. trials, and higher mEPSPS protein levels in grain for 
RRlYG vs. parental RR lines in the E.U. but not in the U.S. trials, are most likely due to 
biological variability and not considered significant. In U.S. multi-site trials, mean mEPSPS 
protein levels in forage and grain were below the LOQ of the assay in YG and control lines. 
In E.U. multi-site trials, mEPSPS protein levels were: a) below the LOD of the assay in YG 
and control lines in forage, b) below the LOD of the assay in control lines in grain, and c) 
slightly above the LOD of the assay at three sites in YG lines, most likely due to presence of 
the wild-type mEPSPS protein. 

Mean CrylAb protein levels found in maize tissues are summarized in Table 2. Briefly, for 
both sets of hybrid groups produced in u.s. or E.U. multi-site field trials, there were no 
notable differences in mean CrylAb protein levels in either forage or grain for comparisons of 
the mult-trait RRlYG lines with corresponding single trait parental YG lines. Mean CrylAb 
protein levels in RR and control lines were below the LOD of the method in U.S. and E.U. 
field trial samples. 

C. Compositional Analyses of Maize Tissues 
The compositional analysis data and statistical evaluation are summarized in Tables 3-11. 
Statistical analYSis of the data was conducted as described in Section ill.I. Component values 
are expressed as follows: amino acids as % total amino acids; proximates (except moisture), 
ADF, NDF, minerals, phytic acid as % dry wt.; moisture as % fresh wt.; fatty acids as % total 
fatty acids; trypsin inhibitor as trypsin inhibitor units/mg dry wt; and vitamin E as mg/g dry 
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wt. The following components are not listed in Tables 3-11 since they had a high percentage 
of values below the LOD of the assay: sodium, 8:0 caprylic acid, 10:0 capric acid, 12:0 lauric 
acid, 14:0 myristic acid, 14:1 myristoleic acid, 15:0 pentadecanoic acid, 15:1 pentadecenoic 
acid, 16:1 palmitoleic acid, 17:0 heptadecanoic acid, 17:1 heptadecanoic acid, 18:3 gamma 
linolenic, 20:2 eicosadienoic acid, 20:3 eicosatrienoic acid, and 20:4 arachidonic acid. 

In 612 comparisons between the multi-trait RRlYG and corresponding single trait parental RR 
and YG lines, there were 94 statistically significant differences (p < 0.05) in component levels 
(Table 9). Given the large number of comparisons, some false significant differences are 
expected, even if the RRfYG lines were identical to the parental RR and YG lines with respect 
to any component in either forage or grain. At the conventional 5% level of significance (p 
<0.05), it is expected, on average, that there will be -31 (0.05 x 612) significant results by 
chance alone. Therefore it is likely that some of the significant cases are false. 

The 94 significant differences found for comparisons of RRlYG lines with parental RR and 
YG lines can be grouped as follows: i) 64 instances where the RRlYG line was significantly 
different from one parental line but not the other, ii) 8 instances (16 values) where the RRfYG 
line was significantly different from both parental lines but in opposite directions, i.e., the 
mean value was greater than one parental line but less than the other parental line, and iii) 7 
instances (14 values; indicated by a * in Table 9) where the RRfYG line was significantly 
different from both parental lines in the same direction, i.e., the mean value was either greater 
than or less than both parental lines. Group i differences are not considered relevant as they 
lead to the contradictory conclusion that the RRlYG Hne is compositionally equivalent to one 
parental line but not to the other, given that both parents have the same genetic background. 
Group ii differences are not considered significant because the mean value for the RRlYG line 
lies within the range of both parental values. 

There were five components with Group iii differences: proline, 22:0 behenic ac~d (twice), 
zinc, 20:0 arachidic acid, and 20:1 eicosenoic acid (twice). The absolute magnitude of each 
difference as a percent of the corresponding RRlYG line mean value ranged between 2.3-
14.3% for four of the five components. Such small differences are considered within the 
range of natural variability and therefore not considered biologically relevant. For behenic 
acid, the absolute magnitude of the mean difference as a percent of the corresponding RRfYG 
line mean value ranged between 29-43%. Since the content of behenic acid in maize grain is 
typically very low (-0.2% of total fatty acids), differences between RRfYG and parental lines 
are likely exaggerated due to the increase in method variability at concentrations near the 
detection limit of the assay. This is supported by the fact that RRlYG line mean values for 
behenic acid and the other four components were within the range found for the non­
transgenic control and commercial lines (Table 11), and either within published literature 
ranges (Jugenheimer, 1976; Watson, 1982; Watson, 1987) or within previously reported 
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ranges for nontransgenic maize varieties (Sanders and Patzer, 1995; Sanders et ai., 1996a,b; 
1997a,b) (Table 12). 

V. Conclusions 

In comparisons of mean mEPSPS protein levels in the multi-trait RRlYG lines vs. single trait 
parental RR lines, no notable differences were observed in forage for the E.U. trials and in 
grain for the U.S. trials. However, mean mEPSPS protein levels were approximately 1.3 to 
1.9-fold higher in forage for the RRlYG lines vs. parental RR lines in U.S. trials, and 1.3-fold 
higher in grain for the DK RRlYG line vs. the parental DK RR line in E.U. trials. Such 
reversal of differences according to geography are most likely due to biological variability and 
not considered significant. 

ELISA results showed that for both sets of hybrid groups produced in U.S. or E.U. multi-site 
field trials, there were no notable differences in mean CrylAb protein levels in either forage 
or grain for comparisons of the mult-trait RRlYG lines with corresponding single trait parental 
YG lines. 

Statistical evaluation of the composition data showed that in 612 comparisons, there were 
only seven instances (14 values), involving five components, where the RRlYG line was 
significantly different (p < 0.05) from both parental lines in the same direction, i.e., the mean 
value was either greater than or less than both parental lines. For four components, the 
absolute magnitude of each difference as a percent of the corresponding RRlYG line mean 
value was small (2.3-14.3%) and within the range of natural variability, and therefore not 
considered biologically relevant. For behenic acid, the absolute magnitude of the mean 
difference as a percent of the corresponding RRlYG line mean value ranged between 29-43%. 
Since the content of behenic acid in maize grain is typically very low (-0.2% of total fatty 
acids), differences between RRlYG and parental lines are likely exaggerated due to the 
increase in method variability at concentrations near the detection limit of the assay. This is 
supported by the fact that RRlYG line mean values for behenic acid and the other four 
components were within the range found for the non-transgenic commercial reference lines, 
and either within published literature ranges (Jugenheimer, 1976; Watson, 1982; Watson, 
1987) or within previously reported ranges for nontransgenic maize varieties (Sanders and 
Patzer, 1995; Sanders et al., 1996a,b; 1997a,b). 

This data, together with the safe history of use of the host organism (maize) as a common 
source of animal feed and human food lead to the conclusion that Roundup Ready®/ 
Yieldgard® (GA21 x MON 810) maize hybrids developed by conventional breeding of 
genetically modified parental maize are compositionally equivalent and as safe and nutritious 
as the maize varieties grown commercially today. 
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Table 1. mEPSPS Protein Levels in Tissues Collected in 1998 U.S. and E.V. Multi-Site 
Field Trials* 

Foragea,b,c Graind,e.t.g,h 

(~glg fwt) (~g/g fwt) 
Line Parameter U.S. E.V. U.S. E.U. 

DKRRfYG mean 14.6 32.4 4.3 5.5 
range 10.2-22.1 12.9-85.2 2.7-6.0 1.9-10.4 
SD 4.9 24.8 1.1 3.1 

DKRR mean 7.5 31.7 3.7 4.2 
range 5.5-10.6 10.0-70.0 3.0-4.3 n.d.-8.6 
SD 2.2 26.4 0.5 3.0 

LHRRfYG mean 11.2 24.2 5.3 7.6 
range 6.2 - 18.3 16.0 - 45.9 1.7-6.8 1.1-12.9 
SD 4.6 10.8 2.0 4.0 

LHRR mean 8.7 22.9 4.5 7.2 
range 5.7-11.3 5.9-60.7 3.1-6.6 n.d.-14.6 
SD 2.2 19.1 1.3 3.9 

• SD = Standard Deviation; n.d. = not detected; OD = Optical Density. 
aYalues corrected for an assay bias of 0.37 [= extraction efficiency (86.21100) x spike recovery (42.49/100)]. 
t>r..OQ = 4.3 flglg fwt for U.S. samples; LOD = 0.210 OD for E.U. samples. 
cMean values for DK YG, DK, LH YG and LH were < LOQ for U.S. samples and < LOD for the E.U. samples. 
dYalues corrected for an assay bias of 0.56 [= extraction efficiency (100/100) x spike recovery (55.7/100)]. 
er.OQ = 1.0 flglg fwt for U.S. samples; LOD = 0.209 OD for B.U. samples. 
fFor each hybrid group, background-correction for matrix effects at each site conducted by subtracting the YG + 
control mean value from all individual values at that site. A mean value across sites was then calculated. The 
'not detected' in the range of values for some LH RR and DK RR grain samples results from the background­
correction and not from the ELISA. These samples were harvested from plants treated with Roundup herbicide, 
thereby confirming that the plants contained the RR gene. 
8Mean values for DK YG, DK, LH YG and LH were < LOQ for U.S. samples. After background-correction, 
mean values for E.U. samples were as follows: DK YG = 1.7 flglg fwt; LH YG = 1.4 flglg fwt; DK = n.d.; LH = 
n.d. 
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Table 2. CrylAb Protein Levels in Tissues Collected in 1998 U.S. and E.V. Multi-Site 
Field Trials* 

Foragea,C 

(~g/g fwt) 
Line Parameter V.S. E.V. 

DKRRlYG mean 6.1 6.7 
range 5.1 - 8.7 3.9 - 8.7 

SD 1.5 1.5 

DKYG mean 6.4 6.6 
range 5.2 -8.4 4.9-8.8 

SD 1.3 1.4 

LHRRlYG mean 6.1 5.8 
range 4.8 - 8.3 2.8 - 8.4 

SD 1.3 1.9 

LHYG mean 6.5 6.1 
range 4.7 -7.5 4.0-9.2 
SD 1.1 1.8 

'SD = Standard Deviation; OD = Optical Density. 
aLOD = 0.3 ~glg fwt for U.S. samples; LOD = 0.142 OD for E.U. samples. 
t>r.OD = 0.1 ~glg fwt for U.S. samples; LOD = 0.160 OD for E.U. samples. 

U.S. 

0.6 
0.4 - 0.8 

0.2 

0.6 
0.4 - 1.0 

0.2 

0.5 
0.4 - 0.8 

0.2 

0.5 
0.4 - 0.7 

0.1 

cValues for DK RR, DK, LH RR and LH were < LOD for U.S. samples and E.U. samples. 

Grainb,c 

(~g/g fwt) 
E.V. 

1.0 
0.5 -1.7 

0.5 

1.0 
0.3·1.6 

0.5 

0.9 
0.6- 1.4 

0.2 

1.5 
0.4 - 3.2 

1.0 

t---
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TABLE 3. US FORAGE: FIBER, PROXXMATE CONTENT Am) STATIS'l'rCAL SOMMAlIY 

COMPONENT 

Acid Detergent Fiber 
(% DW) 

LXNE 

DJI( YG 

DJI( RR/YG 

DX RR 

LH YG 

LH RRtTG 

LH RR 

Neutral Detergent Fiber DX YO 
(% OW) 

DK RR/YO 

DK R.R 

LH YG 

LH Ra/YG 

LH RR 

MEAN (STD. ERROR) 
[RANGE] 

27.57 (1.21) 

[23.11 - 30.07) 

29.83(1.25) 
[27.59 - 3(.95) 

29.36(1.25) 
[28.49 - 3:1.95) 

28.30(1.21) 
[24.85 - 35.67] 

27.49(1.25) 
[24.61 - 31.971 

27.22(1.25) 
[25.94 - 28.92) 

43.45(1.41) 

(40.06 - 408.15] 

47.17(1.48) 
[41.56 - 51.00J 

45.47 (1.46) 
[44.09 - 47.86) 

44.63(1.41) 
[41.39 - 49.32) 

45.19(1.48) 
[41.02 - 50.53) 

44.29(1.48) 
[40.42 - 50.00) 

- - - - - -

RR or YO DX". frca RR/YO 
MEAN (STD. ERROR) 

(RANG!!] 

2.26(0.97) 

[-0.026 - 4.87] 

0.47 (1. 01) 
[-1.08 - 2.00J 

-0.81(0.97) 
[-3.70 - 2.14) 

0.26 (1. 01) 
[-3.29 - 3.81] 

3.72(1.37) 

[-0.83 - 6.48) 

1. 70 (1.41) 
[-2.51 - 4.72) 

0.56 (1. 37) 
[-3.12 - 5.24] 

0.90(1.41) 
(-1.45 - 3.39) 

- - -

STATXSTXCAL REPORT 
MONSANTO STUDY 99-01-50-01 
MONSANTO REPORT MSL-16035 

95% CX t>-V.AIiOE 

0.27,4.24 0.027 

-1.58,2.53 0.641 

-2.79,1.18 0.411 

-1.79,2.31 0.796 

0.91,6.54 0.011 

-1.18,'.59 0.236 

-2.25,3.37 0.6U 

-1. 99, 3.79 0.528 

- - -
e 
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CA'l'EGORY 

Proximate 

COMPONENT 

Ash 
(to DW) 

carhohydrat .. 
(to DW) 

'l'ABLI! 3. 'OS FORAGE: FIBER, PROXIKA'l'J: CONTENT AND STATISTICAL SUIOIAKY 

LINE 
HIUN (S".I'D. ERROR) 

[RANGE] 

RR or YG DIFF. from RR/YG 
MEAN (S'l'lJ. ERROR) 

[RANGE] 

STATISTICAL REPORT 
MONS~ STUDY 99-01-50-01 
MONSANTO REPORT HSL-16035 

95% CI P-VALUZ 
---------------------- -------------------------- ---------------------- --------

DK YG 4.59(0.33) 

(4.12 - 5.52J 

:oK RR/YG 4.44(0.35) 
(4.10 - 5.01J 

:oK RR 4.34(0.35) 
[3.33 - 5.50J 

LH YG 5.53(0.33) 
[4.01 - 7.48] 

LI! RR/YG 4.43(0.35) 
(3.65 - 6.10] 

LI! RR 4.98(0.35) 
[3.95 - 6.02] 

Dl< YGl 85.04(0.69) 

[83.37 - 86.62J 

DR RR/YG 85.50(0.73) 
[83.76 - 87.39J 

DK RR 84.91(0.73) 
[80.93 - 88.34] 

LI! YG 83.39(0.69) 
[82.33 - 85.26] 

LI! RR/YG 84.28(0.73) 
[82.16 - 86.73J 

LI! RR 84 • 07 (0 .73 ) 
[81.81 - 85.26] 

-0.16(0.42) 

[-0.51 - 0.15J 

0.095(0.38) 
[-1.23 - 0.81J 

-1.10(0.42) 
[-3.50 - 0.26J 

·0.55(0.38) 
[-1.81 - 0.73] 

0.46(0.67) 

[-0.24 - 1.07] 

0.60(0.59) 
[-0.95 - 2.83] 

0.89(0.67) 
[-1.49 - 3.04] 

0.21(0.59) 
[-1.56 - 2.29] 

-1.03,0.72 0.713 

-0.68,0.87 0.803 

-1.97,-0.23 0.015 

-1.32,0.23 0.159 

-0.97,1.89 0.502 

-0.62,1.82 0.323 

-0.53,2.32 0.202 

-1.01,1.43 0.724 
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CATEGORY 

Proximate 

- -

COMPONEII'I' 

Moiature 
(% FW) 

Protein 
(% OW) 

-

TABLE 3. US FORAGE: FIBER, PROXIMA'I'E CONTl!!1'lT AND STATISTICAL stl'MMARY 

-

LINE 

DlI: YG 

DlI: RR/YG 

D!I: RR 

LH YG 

LH Rl\/YG 

LH lUI. 

DlI: YG 

DlI: Rl\/YG 

DlI: RR 

LH YG 

LH 1\R/YG 

LH RR 

MEAN (STD. ERROR) 
[RANGE) 

68.62(1.43) 

[63.80 - 73.00) 

67.73(1.46) 
[64.60 - 71.50) 

67.39 (1.,(6) 
[62.60 - 72.10) 

70.15(1.43) 
[66.20 - 74.60) 

68.71(1.46) 
[64.90, - 7.:1.10) 

67.63(1.46) 
[62.30 - 71.40] 

8.21(0.63) 

[6.94 - 10.30) 

7.96(0.64) 
[6.16 - 10.80] 

8.34(0.64) 
[5.95 - 10.87] 

8.76(0.63) 
[6.97 - 10.72) 

8.76(0.64) 
(7.18 - 11.17) 

8.3,(0.64) 
(7.35 - 10.63) 

- - - -

1\R or YO DIFP. from RR/Ta 
MEAN (S'l'D. EIlROR) 

(RANGE) 

-0.B8(0.85) 

[-3.70 - 1.10J 

0.H(0.83) 
[-1.20 - 2.30} 

-1.U(0.85) 
[-3.00 - 1.10] 

1.08(0.83) 
[-1.90 - 5.10] 

-0.25(0.36) 

[-0.78 - 0.50] 

-0.38(0.37) 
[-0.92 - 0.20] 

-0.00098(0.36) 
[-0.89 - 0.88] 

0.42(0.37) 
[-0.68 - 1.001 

- - -

STATISTICAL REPORT 
MONSANTO STUDY 99-01-50-01 
MONSANTO REPORT MSL-16035 

95% CI P-VALU1!: 

-2.66,0.89 0.312 

-1.37,2.05 0.686 

-3.21,0.34 0.107 

-0.63,2.79 0.205 

-0.00,0.50 0.497 

-1.14,0.37 0.310 

-0.7S,O.75 0.997 

-0.33,1.18 0.261 

- - -
e 

- - - -
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CATEGORY COMPONENT 

Proxima!: .. Total Fat 
(% OW) 
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'l'ULE 3. us FOlIAGE I FIBER, PROXIMA'l'B CON'l'BNT AND S'l'A'l'l:S'l'ICAL SIDMARY 

LINE 

DR YG 

DR RR/YG 

DR RR 

LII YG 

LII RR/YG 

LII RR 

MEAN (STD. ERROR) 
(RANGE] 

2.16(0.19) 

[1.81 - 2.83] 

2.07(0.20) 
[1.18 - 3.05] 

2.38(0.20) 
[1.91 - 2.72] 

2.32(0.19) 
[1.50 - 3.22] 

2.50(0.20) 
[2.29 - 2.80] 

2.59(0.20) 
(2.25 - 3.04] 

RR or YG DIFF. from RR/YG 
MEAN (STD. ERROR) 

(!lANGE] 

-0.084(0.19) 

[-0.63 - 0.22] 

-0.31(0.19) 
[-1.52 - 0.32] 

0.18(0.19) 
[-0.42 - 1.13] 

-0.087(0.19) 
[-0.28 - 0.20] 

S'l'A'l'IS'l'ICAL REPORT 
MONSANTO STUDY 99-01-50-01 
MONSANTO REPORT MSL-16035 

95% CX P-VALUlil 

-0.47,0.30 0.658 

-0.70,0.079 0.113 

-0.20,0.57 0.338 

-0.48,0.30 0.651 

-e 



- -

o 
Q 
c." 
~ = -n 
o ... 
N 
'1 

-

STATISTICAL REPORT 
MONSANTO STUDY 99-01-50-01 
MONSANTO REPORT HSL-16035 

TABLI!: 4.. US GRAIN: AMINO ACID, FA'1"1'Y ACID, FIBER, MINERAL, PHYTIC ACID, 'l'RYPSIN INHIBITOR, VITAMIN E, PROXIMATE 
CON'I'EN'I' AND STATISTICAL SUMMARY 

CAnOORY COIlPONEN'I' 

Amino Acid alanine 
(% Total AA) 

arginine 
(" Total ).A) 

- - - -

LINE 

OK YG 

DK RR/YG 

DK RR 

LH YG 

LH RR/YG 

LH JUt 

OK TG 

OK RR/YG 

DK RR 

LH YG 

LH RR/YG 

LH RR 

MXAN (STD. ERROR) 
[RANGE] 

7 .6~ (0. 084) 

[7.33 - 7.92) 

7.U(0.084) 
[7.36 - 7.84) 

7.65(0.084) 
[7.51 - 7.80) 

7.78(0.08') 
[7.41 - 8.00) 

7.57(0.084) 
[7.10 - 8.01] 

7.54(0.084) 
[7.31 - 7.82) 

4.57(0.15) 

[4.11 - 5.05) 

4.58(0.15) 
[4.05 - 4.97] 

4.47(0.15) 
[3.92 - 4081] 

4.34(0.15) 
[3.93 - LBB] 

L5S (0.15) 
[3.81 - 5.29] 

4.53(0.15) 
[4.08 - 5.06) 

- - - -

RR or YG DIFF. from RR/YG 
MEAN ( STD • ElUtOR] 

[RANGE] 

0.024.( o. 067) 

[-0.099 - 0.21] 

-0.0076(0.062) 
[-0.18 - 0.14] 

-0.21(0.067) 
[-0.'3 - 0.025] 

0.OH(O.062) 
[-0.29 - 0.32] 

0.010(0.15) 

[-0.49 - O.H) 

0.11(0.11) 
[-0.35 - 0.37] 

0.21(0.15) 
[-0.40 - 0.48] 

0.025(0.11) 
[-0.28 - 0.43] 

- - -

95% CI P-VAL11E 

-0.11,0.16 a . 727 

-0.13,0.12 0.903 

-0.35,-0.076 0. 003 

-0.092,0.16 0.585 

-0.31,0.33 0.944 

-0.11,0.33 0.310 

-0.11,0.53 0.175 

-0.20,0.25 0.822 

- - -
e 

- - -
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STATISTICAL REPORT 
MONSANTO STUDY 99-01-50-01 
MONSANTO REPORT MSL-16035 

TA!!t.E ". US Gl\A.IN. AMINO ACID, FATTY ACID, FIBER, MI!II!!RAL, PIIY'l'IC Aem, TRYPSIN INHIBITOR, VITAMIN E, PROXIMATE 
CON'l'l!!In' AWl STATISTICAL SUMMARY 

CONPONENT LIN!!: 
MItAN (STD. ERMR) 

(IIANGB:] 

ltR or YG DIn. from ltR/YG 
MEAN (STD. ERllOR) 

(llA1'IGB) 95% CI P-VALtlE 

Amino Acid aspartic acid 
(% Total AA) 

DK YG 6.52(0.078) -0.032(0.086) -0.21,0.15 0.716 

(6.38 - 6.73] 

OK BR/YG 6.48(0.078) 
(6.32 - 6.78] 

OK Rll 6.50(0.078) 
(6.H - 6.81] 

La YG 6.59(0.078) 
(6.40 - 6.70] 

La Rll/YG 6.56(0.078) 
(6.30 - 6.82] 

La Rll 6.71(0.078) 
(6.37 - 7.14] 

cystine OK YG 2.16(0.081) 
C% Total AA) 

[LaS - 2.26] 

OK Ra/YG 2.21(0.081) 
(2.02 - 2.54] 

OK Rll 2.13(0.081) 
[1.98 - 2.25] 

LIt YG 2.09(0.081) 
[1.72 - 2.42] 

LH Rll/YG 2.15(0.081) 
[1.74 - 2.55] 

LH Rll 2.35(0.081) 
(2.14 - 2.72] 

(-0.23 - 0.086] 

-0.015(0.077) 
(-0.13 - 0.11] 

-0.023(0.086) 
(-0.23 - 0.18] 

-0.15(0.077) 
[-0.33 - 0.062) 

0.050(0.11) 

[-0.19 - 0.31] 

0.075(0.099) 
[-0.071 - 0.29] 

0.062(0.11) 
[-0.42 - 0.24] 

-0.20(0.099) 
[-0.80 - 0.13] 

-0.17,0.14 0.846 

-0.20,0.15 0.791 

-O.ll,O.0078 0.061 

-0.18,0.28 0.655 

-0.13,0.28 0.455 

-0.16,0.29 0.576 

-0."'0,0.0054 0.056 

-e 
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STATISTICAL REPORT 
MONSANTO STUDY 99-01-50-01 
MONSANTO REPORT HSL-16035 

TABU .... US OllIN: AMINO ACID, 7ATTY ACID, FIBER, MINEIIAI., PHY'l'IC ACID, TRYPSIN INHIBI'I'OIl, Vl:TAMIN II, PROXIK1.Tl! 

CATlIQORY 

Amino Acid 

- -

CONTBNT AND STATISTICAL SUMMARY 

COMPONXN'l' 

glutamic acid 
(% Total AA) 

glycine 
(% TotAl il) 

LINE 

DIt YO 

DIt ltR/YO 

DIt ltR 

I.H YO 

I.H ltR/YO 

I.H ltR 

DIt YO 

DK RR/YG 

DK ltR 

LH YO 

LH M/YG 

I.H ltR 

MEAN (Sm. EMOR) 
[RANGE] 

19.27(0.23) 

[18.59 - 20.04] 

19 .... 6(0.23) 
[18.95 - 20.03] 

19.37(0.23) 
[18.99 - 19.77] 

19.51(0.23) 
[18.58 - 20.23] 

19.19(0.23) 
[18.0'" - 20.28] 

18.98(0.23) 
[18.25 - 19.78] 

3.93(0.11) 

[ 3. ~2 - .... 21] 

3.9'(0.11) 
[3. 64 - "'.24) 

3.87(0.11) 
[3.59 - 4.05] 

3.69 (0 .11) 
(3.43 - 4.05) 

3.93(0.11) 
[3.57 - 4.31) 

4.01(0.11) 
(3.66 - '.50] 

- - - - - -

ltR or YO DIU. frcm M/YO 
MEAN (STD. ERROR) 

[RANGE] 

0.19(0.19) 

(-0.11 - 0.67] 

0.092(0.17) 
(-0.39 - 0.01.4] 

-0.32(0.19) 
(-1.18 - 0.37] 

0.21(0.17) 
[-0.53 - 1.06] 

0.015(0.097) 

[-0.11 - 0.21] 

0.073(0.077) 
[-0.17 - 0.21] 

0.24(0.097) 
[0.029 - 0.37] 

-0.082(0.077) 
(-0.34 - O.H) 

- - -

95% CI P-v.u.oz 

-0.20,0.58 0.326 

-0.25,0.'3 0.588 

-0.71,0.066 0.099 

-0.13,0.55 0.220 

-0.19,0.2:1 0.880 

-0.OSS,0.23 0.351 

0.038,0.45 0.023 

-0.24,0.076 0.296 

- - -
e 

- - -
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STATISTICAL REPORT 
KONS~ STUDY 99-01-50-01 
MONSANTO REPORT MSL-16035 

TABLE 4. US GRAIN: AM:INO ACID, FATTY ACID, FIBER, MINERAL, PHYTIC ACID, 'l'RYPSI:N INHI:BIWR, VJ:TAM:IN E, PROXl:MA'l'E 
CONTENT AND STATISTICAL SUMMARY 

CATEGORY 

Amino Acid 

COMPONENT 

histidine 
(% Total AA) 

iaoleucine 
('" Total AA) 

LINE 

OK YG 

OK RR/YG 

OK RR 

LH YG 

UI RR/YG 

LH RR 

DK YG 

DR RR/YG 

OK RR 

LH YG 

Ll! RR/YG 

LH RR 

MEAN (STD. ERROR) 
[RANGE] 

2.86(0.059) 

[2.74 - 2.96] 

2.81 (0. 059) 
[2.62 - 2.99] 

2.81(0.059) 
[2.65 - 2.93] 

2.80 (0. 059) 
[2.71 - 3.00] 

:1. 95 (0. 059) 
[2.78 - 3.15] 

2.98(0.059) 
[2.79 - 3.26] 

3.66(0.076J 

[3.44 - 3.85] 

3.62(0.076J 
[3.38 - 3.89] 

3.67(0.076) 
[3.57 - 3.U] 

3.66(0.076) 
[3.50 - 4.1:;!J 

3.77(0.076) 
(3.61 - 3.97] 

3.82(0.076) 
[3.H - 4.111 

RR or YO DIFF. ~rOllll RRfYO 
MEAN (STD. ERROR) 

(RANGE] 

-0.053(0.056) 

(-0.12 - 0.14] 

0.00:27(0.052) 
[-0.20 - 0.13] 

0.15(0.056) 
[0.037 - 0.27] 

-0.034(0.052) 
(-0.1. - 0.14] 

-0.042<0.099) 

(-0.48 - 0.37] 

-0.049(0.098) 
(-0.39 - 0.281 

0.12(0.099) 
(-0.51 - 0.41] 

-0.049(0.098) 
[-0.28 - 0.21] 

95'" CI P-VALUZ 

-0.17,0.062 0.351 

-0.10,0.11 0.959 

0.036,0.27 0.011 

-0.14,0.072 0.515 

-0.24,0.16 0.673 

-0.25,0.15 0.617 

-0.085,0.32 0.244 

-0.25,0.15 0.619 

-
e 
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STATISTICAL REPORT 
MONS~ STUDY 99-01-50-01 
MONS~ ~PORT HSL-16035 

'I'ABLII: 4. tiS GRAIN. AMINO ACID, FAT'rL ACID, Fll!Elt, flINERAL, PHY'l'lC ACID, TRYPSIN XNHIBI'l'OR, v:t'l'AMIN E, PROXIKATE 
CONTENT AND STATISTICAL SUllMARY 

CATSOORY COMPONENT 

.\millO Acid laudll" 
(% Total AA) 

lye!n .. 
(% TotAl AA) 

- - - -

LINE 

D~ YG 

OK RR/YG 

OK RR 

La YO 

LII RR/YG 

LII RR 

D~ YQ 

DK M/YG 

DJ( M 

LII YQ 

La M/YG 

La M 

MEAN (Sm. JIIRROR) 
[RANGE) 

12.90(0.26) 

[12.24 - 13.99) 

12.95(0.26) 
[12.45 - 13.66) 

13.00(0.26) 
[12.43 - 13.62) 

13 .• 39(0.26) 
[12.35 - 14.27) 

13.00(0.26) 
[11.69 - 13.93) 

12.87(0.26) 
(12.13 - 13.81) 

3.19(0.13) 

[2.83 - 3.37] 

3.09(0.13) 
(2.70 - ).45) 

3.05(0.13) 
[2.71 - 3.H] 

2.97(0.13) 
[2.77 - 3.34J 

3.18(0.13) 
[2.72 - 3.83J 

3.33(0.13) 
(2.92 - 4.08J 

- - - -

RR or YO 01.,.,. from M/YG 
MEAN (S'l'!). ERROR) 

[RANGB] 

0.043(0.22) 

[-O.H - 0.64] 

-0.052(0.18) 
[-0.75 - 0.24) 

-0.39(0.22) 
[-1.07 - 0.18] 

0.1'(0.18) 
[-0.57 - 1.27] 

-0.10(0.12) 

[-0.29 - 0.23) 

0.032(0.10) 
[-0.25 - 0.20] 

0.21(0.12) 
[-0.052 - 0.49J 

-O.H (0.10) 
[-0.40 - 0.21] 

- - -

95% CI P-VALtlZ 

-o.u,o.so 0.845 

-0.42,0.32 0.776 

-0.84,0.064 0.087 

-0.23.0.51 0.452 

-0.36,0.16 0.4.14 

-0.18.0.25 0.759 

-0.048,0.47 0.104 

-0.36,0.069 0.175 

- - -
e 

- - -
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STATISTICAL REPORT 
MORSAmO STUDY 99-01-50-01 
MONSAmO REPORT MBlo-16035 

TAlILI!:4o. OS GRAIN. AMINO ACID, PA'l"I'Y ACID, PIllER, MINERAL, PHYTIC ACID, '1'RlrPSIN XIIHIlI:tTOR, VI'l'AlaN 1:, PltOXJ:MATIC 
CONTENT AND S'1'ATJ:S'1'J:CAL SUHMAlIY 

CATEGORY 

1\Jnino Acid 

COMPONENT 

methionine 
(" Total A.A.) 

ph.nylalanine 
(" Total A.A.) 

LINE 

DJ( YG 

DK RR/YG 

OK RR 

LB YG 

LI! RR/YG 

LH RR 

DK YG 

DK RR/YG 

DK RR 

loll YG 

LI! RR/YG 

LI! RR 

MEAN (STD. BRROR) 
[lWiOE] 

2.22(0.069) 

(2.00 - 2.35] 

2.J6{0.0(9) 
(2.11 - 2.36] 

2.16(0.069) 
(2.04 - 2.25] 

2.09(0.069) 
[1.64 - 2.25] 

2.10(0.069) 
[1.71 - 2.29J 

:1.27(0.069) 
(2.07 - 2.72] 

5.08(0.065) 

[4.84 - 5_45) 

5.10(0.065) 
[4.96 - 5.22] 

5.10(0.065) 
(4.95 - 5.23) 

5.10(0.065) 
[4.S8 - 5.(0) 

5.11(0.06S) 
[4.78 - 5.371 

5.10(0.065) 
[ .. 97 - 5.341 

RR or YG DIn. irOl1l. RR/YG 
MEAN (STD. ERROR) 

[lUINGE] 

0.0.3(0.098) 

[-0.13 - 0.18] 

0.099(0.09') 
[-0.14 - O.HJ 

0.0093(0.098) 
[-0.53 - 0.45] 

-0.17(0.095) 
[-0.63 - 0.081] 

0.01S(0.059) 

[-0.23 - 0.121 

0.0060{0.052) 
[-0.092 - 0.11] 

0.0092(0.059) 
(-0.25 - 0.201 

O.0076{0.052) 
[-0.22 - 0.27) 

9.5" CX P-VALUE 

-0.1.5,0.24 0.662 

-0.095,0.29 0.306 

-0.19,0.21 0.924 

-0.37,0.022 0.079 

-0.10,0.14 0.768 

-0.000,0.11 0.907 

-0.11,0.13 0.877 

-0.098,0.11 0.884 

-
e 
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STATISTICAL REPORT 
MONSAnTO STUDY 99-01-50-01 
MONSANTO REPORT MSL-16035 

TAJlLX ,. US GRAIN: AKINO ACID, FATTY ACID, "IBBR, MINElIAL, PKY'I'IC ACID, TRYPSIN INlIl:BlTOR, VITAMIN 2, PROXIMATE 
CONTERT AND STATISTICAL SUMMARY 

COMPONl!RT LItIl'! 
MEAN (STD. ERROR) 

[!\ANGE) 

M or YO 01 ..... from M/YO 
MEAN (STD. ERROR) 

[RANGEl 95% CI P-VALUl!l 

Amino Aci" prolinA DK YO 8.68(0.089) 0.042(0.10) -0.16,0.25 0.676 
('II Tot"l AA) 

[8.32 - 8.89) 

DK M/YG 8.73(0.089) 
[8.U - S.99J 

DK IlR 8.84(0.089) 
[8.64 - 9.24l 

LH YO 8.84(0.089) 
[8.39 - 9.19J 

LIt IlR/YO 9.09(0.089) 
[8.84 - 9.31] 

LIt R.R S.88(0.OS9) 
[S.75 - 9.13) 

•• rin. D]I; YG 4.92(0.28) 
('II Total AA) 

[4.57 - 5.34) 

D]I; M/rG 4.58(0.28) 
[2.62 - 5.361 

DK M 4.SS(0.28) 
[4.26 - 5.171 

LH YG 4.98(0.28) 
[4.56 - 5.29J 

LII M/YG 4.22(0.28) 
[2.09 - 5.04J 

LII RR 4.20(0.28) 
[3.21 - 5.11) 

- - - -

[-0.14 - 0.421 

-0.12(0.097) 
[-0.38 - 0.23] 

0.24(0.10) 
[0.011 - 0.56] 

0.H(0.097) 
[-0.0078 - 0.38) 

-0.35(0.37) 

[-2.72 - 0.36] 

-0.31(0.28) 
[-1.64 - 0.56) 

-0.76(0.37) 
[-3.20 - 0.491 

0.024(0.28) 
[-1.12 - 1.03) 

- - -

-0.32,0.079 0.230 

0.040,0.45 0.020 

0.0069,0.40 0.042 

-1.14,0.45 0.366 

-0.89,0.27 0.286 

-1.55.0.036 0.059 

-0.55,0.60 0.932 

- - -
e 

- - - - ! 
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STATISTICAL REPORT 
MONSANTO STUDY 99-01-50-01 
MONSANTO REPORT MSL-16035 

TABU 4. US GR1JN: AKINO ACro, FA'J"l'Y ACID, FIBER, MINERAL, PHY'l'IC ACID, TRYl'SIN INHIBITOR, YrT.AMJ:N E, PRO.J:IMATE 
CONTENT AND STATISTICAl. SUMMARY 

CATEGORY 

Amino Acid 

COMPONENT 

threonine 
(% Total AA) 

tryptophan 
(% Total AA) 

LINE 

OK YG 

OK RR/TG 

OK RR 

LH YG 

LH RR/YG 

LII RR 

DK YG 

OK RR/TG 

OK RR 

LH YG 

LII RR/YG 

LII RR 

MEAN (STD. ERROR) 
[RAHGE] 

3.59(0.098) 

[3.45 - 3.73] 

3.47(0.098) 
[2.76 - 3.76] 

3.54(0.098) 
[3.34. - 3.64J 

3.5'10.098) 
[).42 - 3.64J 

3.36(0.098) 
[2.52 - 3.671 

3.40(0.098) 
[3.06 - 3.65J 

0.63(0.025) 

[0.51 - 0.68J 

0.66(0.025) 
[0.61 - 0.74J 

0.62(0.025) 
[0.58 - 0.67J 

0.62(0.025) 
[0.57 - 0.76] 

0.66(0.025) 
[0.58 - 0.75J 

0.64(0.025) 
[0.57 - 0.70J 

RR or YO DIFF. from RR/YO 
MEAN (STD. ERROR) 

[llANO!:] 

-0.12(0.12) 

[-0.97 - 0.17] 

-0.067(0.094) 
[-0.58 - O.16J 

-0.18(0.12) 
[-1.07 - 0.25J 

-0.042(0.094) 
[-0.54 - 0.27J 

0.034.(0.028) 

[-0.064 - 0.13J 

0.041(0.027) 
[-0.016 - 0.079] 

0.041(0.028) 
(-0.034. - 0.15J 

0.016(0.027) 
[-0.068 - 0.12] 

95% CI P-VALOII! 

-0.38,0.15 0.367 

-0.26,0.12 0.477 

-0.45,0.086 0.169 

-0.2],0.15 0.659 

-0.023,0.091 0.229 

-0.013,0.096 0.128 

-0.016,0.098 0.147 

-0.038,0.070 0.545 

-
e I 
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CAnOORY 

STATISTICAL REPORT 
MONSANTO BTUDY-99-01-50-01 
MONSANTO REPORT MSL-16035 

TASt.Ir ,. US GRlJN: lIHlNO ACID, 1!ATTr ACID, I"IBEJI, MINERAL, PIfY'.l'IC ACID, TRTPSIN INHIIII'l'OR, YrTAKIN E, PROXnu.n 
CONTENT AND STATISTICAL SUMMARY 

COMPONENT LINE 
MEAN (STD. ERROR) 

[RANGEl 

RR or YQ 01111". from M/YG 
MEAN (STD. IIRROR) 

[RANGE] 951\; eI P-VALU& 

Amino Acid tyrosine D)I; YG 3.39(0.19) 0.JO(0.J7) -0.35,0.75 0.468 
(I\; Total AA) 

[2.68 - 3.93] [-0.95 - 1.131 

DK RA/YG 3.59[0.19) 
[2.60 - 3.861 

Dk RA 3.53(0.19) 0.055(0.26) -0. &8, 0.59 0.834 
[3.24 - J. 73] [-1.10 - 0.57] 

LX TG 3.26(0.19) 0.32(0.27) -0.23,0.87 O.2U 
[2.32 - 3.73] [-0.46 - 1.32] 

LX RA/YG 3.58(0.191 
[3.20 - 3.70] 

LX RR 3.31(0.19) 0.27(0.26) -0.27,0.80 0.317 
[2.45 - 3.73] (-0.063 - 1.18] 

valin. DK YQ 4.81(0.11) 0.026(0.U) -0.25,0.31 0.847 
('" To~al AA) 

[4.55 - 4.94] [-0.39 - 0.82] 

Ok RA/TO 4.83(0.11) 
[4.34 - 5.37] 

Ok RR 4.80(0.11) 0.029(0.13) -0.23,0.28 0.816 
[4.59 - 5.17] (-0.53 - 0.29) 

LX YG 4.75 (0.11) 0.27(0.14) -0.014,0.55 0.061 
[4.45 - 4.96] [-0.31 - 0.71J 

LH RA/YO 5.01(0.11) 
[4.6' - 5.25] 

LH AA 5.07(0.11) -0.052(0.13) -0.31,0.20 0.681 
[4.56 - 5.'5] (-0.30 - 0.36] 

..------- - --------------- - - - - - - - - - -
e 

- - - -
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STATISTICAL REPORT 
MONSANTO STUDY 99-01-50-01 
MONSANTO REPORT ~SL-16035 

TABLE ,. US GRAIN. »UNO ACID, FAT'l'Y ACID, rIBER, MINERAL, PHYTIC ACID, TRYPSIN INIIIBITOR, VITAMIN Il, PROXlKATE 
CONTENT AND STATISTICAL SUMMARY 

CATEGORY 

Fatty Add 

COMPONENT 

16.0 palmi tic 
(% Total FA) 

18:0 .t .... ric 
(% Tot .. l FA) 

LIm: 

DK YG 

DX ""/YO 

DX AA 

LII YO 

LH RR/YG 

LII AA 

DX YO 

DX AA/YG 

OK AA 

LII YO 

LI! AA/YG 

LH RR 

MEAN (STD. EAAOR) 
[RANGE} 

9.67(0.072) 

[9.42 - 9.86] 

9.65(0.072) 
[9.34 - 10.03) 

9.49(0.072) 
19.35 - 9.621 

9.40(0.072) 
[9.25 - 9.531 

9.19(0.072) 
(9.02 - 9.34) 

9.17(0.072) 
[8.94 - 9.45] 

1.97 (0 .059) 

[1.79 - 2.29) 

2.20(0.059) 
(1.97 - 2.Hl 

2.31(0.059) 
(2.18 - 2.51] 

1.83(0.059) 
(1.72 - 2.00] 

1.87(0.059) 
11.77 - 2.02] 

1.91(0.059) 
(1.84 - 2.00] 

AA or YG DIrr. from AA/YG 
MEAN (STD. EAAOR) 

[RANGE} 

-0.0:14(0.093) 

[-0.24 - 0.18J 

0.16 (0.074) 
[-0.045 - 0.51) 

-0.21(0.093) 
[-0.45 - O.091J 

0.024(0.07') 
[-0.17 - 0.16) 

0.22(0.056) 

[-0.025 - 0.55J 

-0.11(0.056) 
[-0.33 - 0.074J 

0.041(0.056) 
[-0.066 - 0.13) 

-0.035(0.056) 
[-0.16 - 0.024) 

95% CI P-VAWE 

-0.22,0.17 0.803 

0.012,0.31 0.035 

-0.41,-0.012 0.038 

-0.13,0.18 0.743 

0.U,0.33 <0.001 

-0.22,0.00094 0.051 

-0.072,0.15 0.'63 

-0.15,0.078 0.534 

-
e 

j 
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STATISTICAL REPORT 
MONSAnTO STUDY 99-01-50-01 
MONSANTO REPORT MSL-16035 

TABLE 4. US GIIAIN. AMINO AClP, FA'l'TY ACll), FlBD, MlNERAL, PlIY'rlC AClD, TRYPSIN INHIBl'1'OR, VITAMIN E, PROXIMATE 
CONTENT AND STATISTlCAL SUMMARY 

CA.TEGORY 

Fatty Acid 

- -

COMPONEN'1 

18:1 olaic 
(% Total FA) 

18: 2 linolaic 
(% Total FA) 

- -

LlNE 

OK YG 

OK M/YG 

OK RR 

LI! YG 

LI! RR/YG 

LH RR 

OK YO 

DK RR/YG 

OK M 

LH YG 

LH RR/YG 

LH RR 

- -

MEAl>l (STD • D.ROR) 
(RANGEl 

32.76(0.86) 

(:.18.60 - 37.381 

34.17(0.86) 
[30.27 - 38.66) 

35.14(0.86) 
[34.01 - 36.01) 

25.42(0.86) 
[23.67 - 27."") 

2"'.46(0.86) 
[23.21 - 25.72) 

24.02(0.86) 
[22.87 - 26.05] 

53.69(0.92) 

[48.72 - 57.75] 

52.09(0.92) 
[47.36 - 56.53] 

51.14 (0.92) 
[49.91 - 52.26] 

61.32(0.92) 
[59.41 - 63.00] 

62.53(0.92) 
[61.42 - 64.05] 

62.87(0.92) 
[61.23 - 63.94) 

- -

RR or TO I)lFF. from M/TO 
MEAN (STD. ERROR) 

(RANGEl 

1.41(1.02) 

[-2.89 - 7.70] 

-0.97 (1. 02) 
[-5.54 - 2.65J 

-0.96(1.02) 
[-2.17 - -0.30] 

0.U(1.02) 
[-0.38 - 2.09) 

-1.59(1.10) 

[-9.48 - 3.02] 

0.96(1.10) 
[-2.55 - 5.87) 

1.20(1.10) 
(0.19 - 2.35) 

-0.34(1.10) 
[-2.17 - 0.20) 

- - -

95% Cl P-VALOE 

-0.66,3.49 0.175 

-3.04,1.11 0.349 

-3.04.1.11 0.352 

-1.64,2.51 0.671 

-3.83,0.64 0.156 

-1.28,3.19 0.389 

-1.03.3." 0.281 

-2.57,1.89 0.758 

- - -

. , 

e .. - -
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CATEGOR¥ 

STATISTICAL REPORT 
MONSANTO STUDY 99-01-50-01 
MONSANTO REPORT HSL-16035 

TABU: L US GIlAIN, AMINO ACID, FATTY ACID, FIBER, MUIEI\AL, PHYTIC ACID, TRYPSIN INHIBITOR, VITAMIN E, PROXIMATE 
CONTENT AND STATISTICAL BOMMARY 

RR or YG DJ:FF. from RR/YG 
MEAN (STD. ERROR) MEAN (sro. ERROR) 

COMPONENT LINE [lIANG!!:] [1lANG!!:] 95% eI P-VALtlE 
---------------------- -------------------------- ---------------------- --------

Fatty Acid 18,3 linolenic 
(% Total FA) 

OK YG 0.98(0.023) -0.087(0.025) -0.14, -0.037 0.001 

20:0 arachidic 
(% Total FA) 

DR RR/YG 

DR RR 

LII YG 

LII RR/TG 

LH RR 

DK TG 

DK RR/YG 

DK RR 

LH YG 

Lli M/YG 

LII lUI 

[0.90 - 1.06] 

0.89(0.023) 
[0.76 - O.H) 

0.93(0.023) 
[0.88 - 1.03) 

1.10(0.023) 
[1.04 - 1.19] 

1.13(0.023) 
[1.05 - 1.::10] 

1.16(0.023) 
[1.07 - 1.26] 

0.43(0.014) 

[0.'0 - 0.45] 

0.46(0.014) 
[0.40 - 0.541 

0.46 (0.014) 
[0.44 - O.Hl 

0.41(0.014) 
10.39 - 0.H1 

0.37(0.014) 
[0.35 - 0.38] 

0.37(0.014) 
[0.22 - 0.43) 

[-0.21 - 0.036] 

-0.040(0.025) -0.090,0.011 0.116 
[-0.12 - O.034J 

0.027(0.025) -0.024,0.077 0.292 
[-0.017 - 0.083) 

-0.0::18(0.025) -0.079,0.0::12 0.264 
[-0.11 - 0.019] 

O. Oll (0 .019) -0.0073,0.069 0.109 

[-0.028 - 0.13] 

-0.0047(0.019) -0.043,0.033 0.801 
(-0.043 - 0.0541 

'0.041(0.019) -0.079,·0.0034 0.033 
[-0.064 - ·0.0056] 

0.0036(0.019) -0.OH,0.0'2 0.846 
[-0.051 - 0.16] 

I • 

.".. - -
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STATISTICAL REPORT 
MONSANTO STUDY 99-01-50-01 
MONSANTO REPORT HSL-16035 

TAllLJ! 4. US GRAIN • .AJ!IrIO ACID, rATTY ACID, FIBER, MIHEJ\AL, PHYTIC ACID, '!.'RUSIN INHIBITOR, VITAKIN E, PROXIMATE 
CONTENT AND STATISTICAL SUMMARY 

CATI!:OORY 

Fatty Acid 

- -

COMPONENT 

20:1 8ico ... noic 
(% TOtal FA) 

22:0 behanic 
(% Total FA) 

- -

LINS 

DK YO 

DR M/YG 

DR M 

LH YG 

LH M/YG 

LH M 

DR YG 

OK M/YG 

OK RR 

LII YG 

LH M/YG 

LII RR 

- -

MEAN (STe. :!lU\OR) 
[RANGE] 

0.35(0.0097) 

[O.H - 0.36) 

0.35(0.0097) 
[0.32 - 0.41] 

0.35(0.0097) 
(0.3' - 0.37] 

0.32(0.0097) 
[0.30 - 0.34] 

0.31(0.0097) 
[0.28 - 0.33] 

0.31(0.0097) 
[0.22 - 0.34] 

0.15(0.012) 

[0.10 - 0.18] 

0.18(0.012) 
[0.17 - 0.22] 

0.18(0.012) 
[0.17 - 0.19] 

0.18(0.012) 
[0.17 - 0.20] 

0.H(0.Ol2) 
[0.084 - 0.20] 

0.20(0.012) 
[0.17 - 0.22] 

- -

M or YO DIFF. from M/YS 
MEAN (STe. :!lU\OR) 

[RANGE) 

0.002'(0.014) 

[-0.035 - 0.072] 

0.00041(0.013) 
[-0.027 - 0.038] 

-0.014(0.014) 
[-0.048 - 0.015] 

-0.0016(0.013) 
[-0.056 - 0.11) 

0.036(0.017) 

[-0.0023 - 0.087] 

0.0036(0.017) 
[-0.017 - 0.040] 

-0.043(0.017) 
[-0.093 - 0.030) 

-0.060(0.017) 
[-0.13 - -0.000611 

- - -

95% CI P-VALUl! 

-0.026,0.030 0.863 

-0.027,0.028 0.975 

-0.042,0.013 0.299 

-0.029,0.026 0.90' 

0.0012,0.072 0.043 

-0.032,0.039 0.836 

-0.078,-0.0076 0.018 

-0.095,-0.024 0.001 

- - -
e 

- - J. -
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STATISTICAL REPORT 
MO"S~ STUDY 99-01-50-01 
MO"SARTO REPORT KSL-16035 

TAB~ 4. US QRAXN: AMl:1IO ACID, PATTY ACID, FIBRR, MXNEAAL, Pln"rXC ACID, '1'lIYPSrN INHIBITOR, VITAMl:N Ii, PROXIKATli 
CONTENT AND STATISTXCAL S1lMMA.RY 

CATEGORY COHPONBN'l' LINE 
MPJf (STD. EMOR) 

[RANGEJ 

M or YG DIPP. from M/YO 
MPJf (STD. ERROR) 

IRA!lGE] 95% CI P-VALUE 

l'ibior Acid Detergent Fiber OK YO 4.U(0.~') 

(% OW) 

(3.43 - 5.'5J 

DR lUt/YO 4.24(0.2') 
[3.43 - '.94) 

OK RR 4.66(0.24) 
(3.6' - 5.71J 

LIt YO '.23(O.U) 
(3.89 - '.68] 

LIt lUt/YO '.13(0.H) 
(3.5' - LU] 

LH lUt 4.29(0.2') 
(3.~5 - 5.78] 

Neutral n.tergent Fiber OK YO 11.82(0.62) 
(% DW) 

[10.0' - 15.03] 

OK RR/YG 12.11(0.62) 
[10.68 - 13.59] 

OK RR 12.02(0.62) 
(11.00 - 13.21] 

LH YO 11.22(0.62) 
[9.66 - 14.32] 

LH RR/YO 11.88(0.6~) 

[10.'0 - B.BS) 

La RR 11.44 (0. 62) 
[10.40 - 13.91) 

0.10(0.29) 

1-0.51 - 0.79] 

-0.42(0.U) 
[-1.42 - 0.10] 

-0.11(0.29) 
[-1.13 - 0.38] 

-0.16(0.29) 
[-1.59 - 1.39] 

0.35(0.50) 

[-1.44 - 1.65] 

0.15(0.50) 
[-0.63 - 1.67] 

0.66(0.50) 
[-2.24. - 1. 69] 

0.43(0.50) 
[-0.27 - 1.25] 

-0.49,0.10 0.726 

-1.01,0.18 0.164 

-0.70,0.49 0.715 

-0.75,0.43 0.585 

-0.66,1.36 0.489 

-0.86,1.16 0.771 

-0.35,1.67 0.194 

-0.58,1.44 0.381 

- -
e 

-
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CATEGORY 

Milaral 

STATISTICAL REPORT 
MONSANTO STUDY 99-01-50-01 
MONSANTO REPORT MBL-16035 

TABU: ,. tlS GRAIN: AMINO ACID, I'ATTY ACID. 1'1.1111:11. MIHl!:ftAL. PKYTIC ACID. nYPSIN INKI8ITOft. Vl:TAMIII 1:. PIIOXIHATE 
COIn'ENT AND ST1I.TIS'l.'J:CAL S1lMMAIIY 

COHPOIUN'X' 

Calci"", 
(% DW) 

Copper 
(% DW) 

LllolE 

IlJI: Ya 

DIt lUI./YQ 

DIt lUI. 

LH YO 

LB lUI./ya 

LH ftft 

IlJI: YG 

DlC RR/YG 

DIt RR 

LH Ya 

LH RR/YG 

LH ftft 

MEAN (S'l'D. EftIIOII) 
[l\AItQE] 

0.00U(0.OO039) 

[0.0037 - 0.0073] 

0.00'9(0.00039) 
[0.0034 - 0.0065] 

0.0041(0.00039) 
(0.0033 - 0.0053] 

0.0062(0.0004.1) 
[0.005' - 0.0077] 

0.0051(0.00039) 
[0.00" - 0.0060) 

0.0053(0.00039) 
[0.00" - 0.0063] 

0.000n(0.00002) 

[0.00016 - 0.00030J 

0.00020(0.00002) 
to.00016 - 0.00026J 

0.00015(0.00002) 
[0.00014 - 0.00017J 

0.00025(0.00002) 
(0.00017 - 0.000(3) 

0.0002'(0.00002) 
[0.00019 - 0.00029J 

0.00018(0.00002) 
[0.00015 - 0.00022J 

!\R or YQ DXf'F. fran !\R/YQ 
MEAN (STD. ERROIl) 

[:lWllGZ] 

0.00014(0.00031) 

(-0.0010 - 0.0016] 

0.00086(0.00030) 
(0.00009 - 0.0021] 

-0.0010(0.00033) 
[-0.0018 - 0.00002] 

-0.000~0(0.00030) 

(-0.00000 - 0.00023] 

0(0.00003) 

[-0.00000 - 0.00005] 

0.00005(0.00003) 
[0.00003 - 0.00009] 

0(0.00003) 
[-0.00020 - 0.00008) 

0.00007(0.00003) 
to - O.OOOl1J 

95% CX P-VALUJ: 

-0.00050.0.00078 0.664 

0.00025,0.0015 0.007 

-0.0017,-0.00036 0.003 

-0.00082,0.000'1 0.505 

-0.00007.0.00005 0."5 

0,0.00000 0.079 

-0.00007.0.00005 0.726 

0.00001,0.00012 0.015 

- - - - - - - - - - - - - -
e 

- - - -
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CATI!OOllY 

Mlonaul 

- - - - - - - - - - - -
S~ATZSTICAL REPORT 
MONSANTO STUDY 99-01-50-01 
MONSANTO RZPORT XSL-16035 

TAlILB ,. llS GRAIN, AKINO Acm, l"ATn ACID, rIBER, MZNElUL, PKY'l'IC ACID, TRYPSIN INHIBITOR, v:tTAKIN E, PROX:r:MATl!: 
CONTENT AND STATISTICAL SUMMARY 

COIG'ONlWT 

Iron 
( .. DW) 

Mag'lledwo 
(% DW) 

LIm!: 

IlK TG 

DK RR/Y~ 

DK llll 

LIl TO 

LI! llll/YO 

La llll 

Ill< YO 

DK llll/YG 

DK llll 

Ll! YO 

Ll! llll/YG 

Ll! JIll 

MEAIf (STD. ERROR) 
!llA!lGE] 

0.00:21 (0.00008) 

[0.0019 - 0.0024] 

0.0022(0.00008) 
[0.0020 - 0.0024] 

0.0021(0.00008) 
[0.0020 - 0.0023] 

0.0020 (·0.00008) 
[0.0017 - 0.0027] 

0.0020(0.00008) 
[0.0018 - 0.0022] 

0.0020(0.00008) 
[0.0018 - 0.0022] 

0.11 (0.0045) 

[0.099 - 0.12] 

0.12(0.0045) 
[0.11 - O.H] 

0.12(0.0045) 
[0.11 - 0.131 

0.12(0.0045) 
[0.11 - 0.141 

0.11(0.0045) 
[0.090 - 0.13] 

0.11 (0. 0045) 
[0.091 - 0.121 

llll or TO DIrr. from llll/YG 
MI!AN (S'l'D. EllllOR) 

[RANGE] 

0.00013(0.00010) 

[0 - 0.00034] 

0.00010(0.00010) 
[-0.00008 - 0.00042] 

-0.00002(0.00010) 
[-0.00085 - 0.00024] 

0.00004(0.00010) 
[-0.00022 - 0.00024] 

0.0076(0.0049) 

[-0.0035 - 0.0241 

0.0026(0.0043) 
[-0.0061 - 0.0072} 

-0.011(0.0049) 
[-0.028 - 0.0111 

0.0072(0.0043) 
[-0.0013 - 0.018] 

95% CI P-VALUE 

-0.00007,0.00034 0.200 

-0.00010,0.00031 0.316 

-0.00022,0.00019 0.850 

-0.00017,0.00025 0.691 

-0.0025,0.018 0.133 

-0.0062,0.012 O.5U 

-0.021,-0.00065 0.037 

-0.0016,0.016 0.105 

- - -
e 
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CATEGORY 

Mineral 

STA~lSTlCAL REPORT 
MONSANTO STUDY 99-01-50-01 
MONSANTO REPORT MaL-16035 

TAllLl!: 4.. tiS OIUIII: AMINO ACID, rATTY AerD, FIB!!Il. MINERAL. I'HYTIC ACID, 'l'ItTPSllf IIIHIBlTOR, Vl:~AMIII iii, PROll:lllA'l'E 
CON'l'BN'l' ANt> STA~ISTlCAL IlUMIlARl 

COMPONZl'lT 

Mangane.e 
(% OW) 

Phoophorus 
(to OW) 

LINK 

DK YQ 

OK IUt/YG 

OK IUt 

LII YO 

LII MIlO 

LII IUt 

OK YO 

DK IUt/YQ 

DK M 

LII YG 

LII M/YG 

LII IUt 

MZAII (STD. I!IlROR) 
[1lAN01!] 

0.00050(0.00006) 

[0.000~8 - 0.00083] 

0.00052(0.00006) 
[0.00031 - 0.00076] 

0.00054(0.00006) 
[0.00033 - 0.00068J 

0.00067(0.00006) 
[0.00045 - 0.00089J 

0.00052{0.OOO06) 
[0.00028 - 0.00063J 

0.0004.5(0.00006) 
[0.000~6 - 0.000581 

0.31(0.010) 

[0.29 - 0.34J 

0.34(0.010) 
[0.30 - 0.37J 

0.31(0.010) 
(0.29 - 0.35] 

0.34.(0.010) 
[0.32 - 0.37J 

0.33(0.010) 
[0.28 - 0.36J 

0.32(0.010) 
[0.27 - 0.35J 

RR or YO DlrP. from RR/YQ 
IIKAIf (STD. I!:IlIlOIl) 

[llANO!!] 

0.00002(0.00003) 

[-0.00007 - 0.00013] 

-0.00001(0.00003) 
[-0.00007 - 0.00008J 

-0.00015(0.00003) 
[-0.00026 - -0.0000'1 

0.00007(0.00003) 
[-0.00004 - 0.00013J 

0.022(0.011) 

[0.0012 - 0.046] 

0.022(0.011) 
[-0.0046 - 0.034J 

-0.016(0.011) 
[-0.059 - 0.047J 

0.0095(0.011) 
[-0.031 - 0.05SJ 

~sto eI P-VALUI! 

-0.00005,0.00009 0.513 

-0.00008,0.00005 0.657 

-0.000~2,-0.00009 <0.001 

0,0.00013 0.04.9 

-0.00004,0.04.5 0.050 

0.00038,O.OU 0.046 

-0.039,0.0065 0.156 

-0.012,0.031 0.380 

- - - - - - - - - - - - - -
e 

- - - -
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CATEGORY 

Minaral 

STATISTICAL REPO~T 
MONSANTO STUDT 99-01-50-01 
MONSANTO REPORT MSL-16035 

TABLE 4. US GRAIN: AMINO ACID, FATTY ACID, FIBE~, MI!lERAL, PHYTIC ACID, TRYPSIN II!II[IBI~, Vl:TAMIN 11:, PROXIMATE 
COJiI"l'J:NT AND STATISTICAL SUMMARY 

COMPONENT 

Pota. •• ium 
(% OW) 

:tinc 
(% OW) 

LINE 

OK TO 

OK M/Ta 

DK M 

LH Ta 

LH M/TG 

LH M 

DK ya 

DK M/ya 

DK M 

LH ya 

LH RR/ya 

LH M 

MEAN (STD. ElUtO~) 

(RA!lQEI 

0.39(0.0095) 

(0.36 - 0.431 

0.41(0.0095) 
(0.38 - O.44J 

0.39(0.0095) 
(0.35 - 0.401 

0.36(0.0095) 
(0.31 - 0.401 

0.35(0.0095) 
(0.34 - 0.371 

0.38(0.0095) 
(0.35 - 0.40J 

0.0021(0.00015) 

[0.0016 - 0.0025J 

0.0023(0.00015) 
(0.0016 - 0.0026] 

0.0022(0.00015) 
(0.0016 - 0.0025J 

0.0024(0.00015) 
(0.0017 - 0.0027J 

0.0023(0.00015) 
[0.0016 - 0.0027] 

0.0022(0.00015) 
(0.0014 - 0.0028) 

RR or ro DIFF. from RR/YG 
DIEAI!l (STO. I!lU\OR) 

(RANGE] 

0.016(0.011) 

(-0.0012 - 0.040J 

0.023(0.011) 
[-0.012 - 0.0431 

-0.011(0.011) 
[-0.034 - O.OHJ 

-0.0:13(0.011) 
[-0.047 - -0.00B81 

0.00016(0.00006) 

(0.00005 - 0.00038J 

0.00016(0.00006) 
[0.00003 - 0.00024J 

-0.00002(0.00006) 
[-0.00017 - 0.00018] 

0.00012(0.00006) 
(-0.00000 - 0.00024] 

95% CI P-VALUJ: 

-0.0070,0.038 0.170 

0.00035,0.045 0.046 

-0.033,0.012 0.349 

-0.045, -0.00019 0.048 

0.00003,0.00029 0.015 

0.00003,0.00028 0.016 

-0.00015.0.00011 0.748 

0,0.00024 0.068 

- - -
-

-
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STATISTICAL XEPORT 
MONSANTO STUDY 99-01-50-01 
MONSANTO REPORT MSL-16035 

TABLE". OS GRAIN: AMINO ACID, FATTY ACID, FIBER, MIIaRAL, PIrY'l'IC ACID, TRYPSIIiI IlmIBITOR, VYTAMIN B, PROXIMATE 
COIil'l'EIiI'l' AND STATISTICAL SUMMARY 

CATEGORY COMPONENT 

MiscallanaOUB Pbytic Acid 
(% DW) 

- -

TrypBin Inhibitor 
(TZUt_ 1lW) 

- -

LIm 

DK YO 

DK RR/YG 

DK RR 

LH YO 

LH RR/YG 

LH RR 

OK YG 

DJ<: RR/YG 

DX RR 

LH YO 

Lll RR/YG 

Lll RR 

- -

MEAN (STD. ERROR) 
[RANGE] 

0.86(0.062) 

[0.73 - 1.03] 

1. 01 (0. 062) 
[0.90 - 1.15] 

0.95(0.062) 
[0.80 - 1.39] 

0.95(0.062) 
[0.84 - 1.19] 

0.90(0.062) 
[0.72 - 1.11] 

0.90(0.062) 
[0.72 - 1.12] 

4.47(0.33) 

[3.36 - 6.16J 

4.66(0.33) 
[3.61 - 5.33] 

4.70(0.33) 
[4.23 - 6.54] 

4.84(0.33) 
[3.84 - 6.30] 

5.06(0.33) 
[4.46 - 6.25J 

4.92(0.33) 
[3.69 - 6.28] 

- -

RR or YO DIP'F. from RR/YG 
MEAN (STD. ERROR) 

[RAIiIGB] 

0.15(0.066) 

[-0.081 - 0.32] 

0.053(0.066) 
[-0.31 - 0.29] 

-0.051(0.066) 
[-0.26 - 0.15] 

-0.0039(0.066) 
[-0.11 - 0.12] 

0.18(0.41) 

[-1.42 - 1.78) 

-0.048(0.41) 
[-1.80 - 0.99] 

0.22(0.41) 
[-1.36 - 2.14] 

0.14(0.41) 
[-1.37 - 1.051 

- - -

95% CI P-VALtl1I: 

0.012,0.28 0.033 

-0.081,0.19 0.428 

-0.19,0.083 0.443 

-0.14.0.13 0.953 

-0.66.1.03 0.658 

-0.89.0.79 0.908 

-0.62.1.06 0.603 

-0.70,0.98 0.742 

- - -
e 

- - - -
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STATISTICAL REPORT 
MONS~ STUDY 99-01-50-01 
MONSANTO REPORT MSL-16035 

TABU: 4, US CIIAl:N: AMINO ACID, rATTY ACID, FIBKR, ICINERAL, PKY'l'IC ACID, TRYPSIN INHIBITOR, VITAMIN E, PROXIMATE 
CONTENT AND STATISTICAL SUMMARY 

CATBOOP.Y COMPONENT 

Miocell&n&ous Vitamin B 
(mo/g OW) 

Proximat.e Aoll 
(% OW) 

LINE 

OK YG 

OK RR/YG 

OK RR 

[,If YG 

[,If RR/YG 

t.II RR 

OK YG 

OK RR/YG 

OK RR 

LH YG 

LH Ra/TG 

LH Ra 

MEAN (STD, ERROR) 
[RANCE] 

0,015(0,00064) 

[0,013 - 0,018] 

0,015(0,00064) 
[0,013 - 0,018] 

0,013(0,00064) 
[0,012 - 0,016) 

0,0077(0,00064) 
[0,0060 - 0,0092) 

0,0076(0,00064) 
[0,0051 - 0,0088) 

0,0073(0,00064) 
[0,0048 - O,0095J 

1.41(0,065) 

[1.34 - l,50J 

1.24(0,065) 
(0,91 - 1.45J 

1.42(0.065) 
(1.26 - 1.57) 

1.36(0,065) 
[1.18 - 1.511 

1,32(0.065) 
[1.06 - 1.52J 

1.31(0,065) 
[1.11 - 1.54] 

RR or YG OI!'!', frOll RR/YC 
MEAN (STD, ERROR) 

[RANGB) 

0.00008(0,00067) 

(-0.0032 - 0,0045] 

0,0023(0,00061) 
[-0,00040 - 0,0063] 

-0,00006(0,00067) 
(-0,0019 - O,OO14J 

0,00029(0,00061) 
[-0,00070 - 0,0015] 

-0,17(0,085) 

[-0,49 - 0,091] 

-0,18(0.077) 
[-0,58 - 0,0049] 

-0,036(0,085) 
[-0,35 - 0.14] 

0,011(0,077) 
(-0,45 - 0.38] 

95% eI P-VALUl!: 

-0,0013,0,0015 0,905 

0,0010,0,0035 <0,001 

-0,0014,0,0013 0,934 

-0,00095,0,0015 0,638 

-0,35,0.0045 0,055 

-0.33,-0,020 0,028 

-0,21,0,14 0,677 

-0.15,0,17 0,889 

.. - - - -
-
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STATJ:STJ:CAL REPORT 
MONSANTO STUDY 99-01-50-01 
MONSANTO REPORT MSL-16035 

TABU 4. I]S aRAJ:JI. AMJ:NO ACID, FATTY ACID, FIBER, MINERAL, PIIYTIC ACJ:O, TRYPSJ:N J:NltrBJ:'I'OR, Vl:TAHZN It, PROXJ:MATE 
CON'nN'l' AND STATJ:STJ:CAL SUMMARY 

CATEGORY 

Proxilnat8 

- -

COMPONEllT 

Carbohydrate. 
(% OW) 

Moisture 
(% nI) 

- -

LJ:NE 

DK YG 

DK RR/YG 

DK RR 

LI! YQ 

LX RR/YG 

LI! RR 

DK YG 

DJ<: RR/YG 

DK RR 

LX YG 

LX RR/YG 

LH RR 

- -

MEAN (STD. ERROR) 
[llANGE] 

86.81(0.55) 

[83.08 - 85.71) 

84.32(0.55) 
[82.50 - 85.55] 

84.33(0.55) 
[83.10 - 85.321 

83.60(0.55) 
[80.89 - 85.781 

85.49(0.55) 
[83.75 - 87.86] 

86.36(0.55) 
[U.31 - 88.91l 

12.33(0.82) 

[9.80 - 14.50] 

12.37(0.82) 
[9.&6 - 18.(0] 

11.67(0.82) 
[9.04 - 13.60] 

12.38(0.82) 
[10.60 - 14.20] 

12.05(0.82) 
[9.72 - 14.701 

11.64(0.82) 
[9.10 - 14.50] 

- -

RR Dr YG OUT. from RR/YG 
MEAN (STD. !JU\OR) 

[llANGE) 

-0.49(0.4.8) 

[-2.10 - 0.451 

-0.011(0.46) 
[-1.77 - 1.27] 

1.89(0.48) 
[0.023 - 3.151 

-0.87(0.4<5) 
[-1.86 - -0.241 

0.035(0.70) 

[-2.04 - 4.60] 

0.70(0.58) 
[-1.35 - 6.20] 

-0.33(0.70) 
[-2.28 - 0.90J 

0.42(0.58) 
[-0.000 - 1.60J 

- - -

95% CJ: P-VALtlE 

-1.48,0.50 0.317 

-0.95,0.93 0.980 

0.90,2.88 <0.001 

-1.80,0.070 0.068 

-1.44 ,1. S1 0.960 

-0.49,1.88 0.241 

-1.80.1.14 0.643 

-0.77.1. 61 0.477 

- - -
e 

- - -
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S~A~ISTICAL REPORT 
MONSANTO STUDy 99-01-50-01 
MONSANTO REPOR~ KSL-1603S 

TABLE 4. US GRAIN: Al!lJ:NO ACID, "AnY ACID, FIBBR, MINERAL, PHY'I'IC ACID, ~YPSIN INHIBIroR, v:t~AMIN E, PROXIMATE 
CONTlUn' AND S'1'A'1'ISTJ:CAL llUMMAl!.y 

CATEGORY 

Proximate 

COHPOIOl:NT 

Protein 
(% OW) 

Total Fat: 
(% OW) 

LIN!: 

m YG 

DJ( U/YG 

DJ( RR 

LH YG 

LH U/YG 

[011 RR 

DJ: YO 

OK RR/YG 

DK RR 

IJI YG 

IJI M/YQ 

IJI RR 

MEAN (Sm. ERROlI.) 
[RANGE] 

10.72(0.55) 

[~.59 - 13.02] 

10.86(0.55) 
(9.93 - 12.79] 

10.Bl(0.55) 
[9.73 - 11.98) 

11.84(0.55) 
(9.&4 - 14.85] 

10.2~(0.55) 

[8.02 - 11.63J 

9.72(0.55) 
[7.61 - 11.38) 

3.05(0.21) 

(2.41 - 3.78] 

3.58(0.21) 
(3.15 - '-18) 

3.44.(0.21) 
[3.04 - 3.99) 

3.20(0.21) 
[2.75 - 3.80] 

2.90(0.21) 
[2.26 - 3.651 

2.H(0.21) 
[1.11 - 3.11) 

Ill! Or YG DIFF. frolL RR/YG 
MEAN (Sm. EMOIl) 

[IlANGE) 

0.13(0.42) 

[-0.36 - 0.901 

0.044(0.35) 
(-0.94 - 1.55) 

-1.55(0.42) 
[-3.97 - 0.0401 

0.57(0.35) 
[-0.50 - 1.56] 

0.53(0.28) 

[-0.18 - 1.69) 

0.14(0.24) 
[-0.19 - 0.56) 

-0.30(0.28) 
(-0.99 - 0.90] 

0.29(0.24) 
[-0.36 - 1.15] 

95% CI P-vALtl'E 

-0.75,1.01 0.758 

-0.67,0.76 0.900 

-2.43,-0.67 0.001 

-0.15.1.28 0.11' 

-0.048,1.11 0.069 

-0.34,0.63 0.5H 

-0.8B,O.28 0.2BB 

-0.20,0.77 0.237 

- - -
e 

-
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CATl!OOJ\Y 

Fib.r 

- -

!'ABU: 5. EU FORAGE: FII!!!R, PROXIMATE CO~ MID STATISTICAL smD!AII.Y 

COMPONZIIT LINE 

Acid Detergent Fiber OK YG 
(% 1)\4') 

OK RR/YG 

OK RR 

LII YG 

LH RR/YG 

LII RR 

Neutral Detergent Fiber OK YG 
(% DI'I) 

OK II.II./YG 

OK l1.li. 

LII YG 

LII II.II./YG 

LII l1.li. 

- - - -

MEAN (STD. I!!II.II.OR) 
[RAnGE] 

23.05(1.43) 

[19.34 - 27.01] 

22.92(1.43) 
[19.31 - 27.41] 

23.86(1.43) 
[18.61 - 28.24] 

21. 95 (1.43) 
[17." - 27.07] 

23.01(1.43) 
[17.80 - 27.37] 

24.75(1.43) 
(18.14 - 32.01] 

37.65 (1. 60) 

[31.57 - 42.90] 

39.38(1.80) 
134.04 - 44.77] 

39.45(1.80) 
[32.51 - 43.95) 

37.31(1.80) 
[32.14 • 43.36] 

38.31(1.80) 
[32.20 - 42.69] 

41.98(1.60) 
[32.04 - 51.67] 

- -

l1.li. Or YG DIFF. frOlll RR/YG 
MEAN (STD. I!!II.II.OR) 

(RANGEl 

-0.13(1.11) 

[-4.23 - 2.831 

-0.9£(1.11) 
[-5.24 - 2.05] 

1. 06 (1.11) 
[0.25 - 2.95] 

-1.73(1.11) 
[-7.12 - 1.45] 

1.73(1.53) 

[-3.20 - 4.33) 

-0.071(1.53) 
[-6.96 - 4.80) 

0.99(1.53) 
[-3.42 - 5.34] 

-3.67(1.53) 
[-14.10 - 4.48] 

- - -

STATISTICAL AEPORT 
MONSANTO STUDY 99-01-50-01 
MONSANTO Rl!!PORT MaL-16035 

95% CI P-VALUl! 

-2.37,2.11 0.907 

-3.18,1.30 0.402 

-1.1B,3.30 0.344 

-3.97,0.51 0.126 

-1.35,4.82 0.263 

-3.16,3.01 0.962 

-2.09,4.06 0.520 

-6.75,-0.58 0.020 

- - -
e 

- - -
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CATZGORY 

proximate 

- - - - - - - - -
TABLE 5. EU I'OIIAGE: FIBER, PROXIMATE CONTENT AND STATISTICAL SUMMARY 

COMPONENT 

Ash 
(% DW) 

Carbohydrat •• 
(% OW) 

LINE 

DK YG 

DK RR/YG 

me RR 

LH YG 

LH RR/YG 

LI! RR 

DK YG 

DK RR/YG 

DK RR 

LI! YG 

LI! RR/YG 

LI! RR 

MEAN (STD. ERJl.OR) 
[RANGE] 

4.18(0.49) 

[3.01 - 5.96] 

3.72(0.49) 
[2.27 - 4.61) 

3.56(0.49) 
[2.14 - 5.23) 

4.51(0.49) 
[2.46 - 6.88) 

4.39(0.49) 
[2.93 - 5.95] 

4.47(0.49) 
[2.35 - 8.28) 

85.07(0.70) 

[B3.95 - 86.93] 

85.41(0.70) 
[83.53 - B7.94] 

85.98(0.70) 
[84.00 - 88.24] 

84.61 (0. 70) 
[81.90 - 86.60] 

84.88(0.70) 
(82.73 - 87.68] 

84.81(0.70) 
[79.72 - 88.27] 

RR or YG DIrr. from RR/YG 
MEAN (Sm. ERROR) 

[RANGE) 

-0.45(0.36) 

[-1.39 - 1.49] 

0.16(0.36) 
[-0.62 - 1.00] 

-0.12(0.36) 
[-1.93 - 1.33] 

-0.083(0.36) 
[-2.34 - 1.99] 

0.34(0.56) 

[-0.87 - loU] 

-0.57(0.56) 
[-1.79 - 0.81] 

0.27(0.56) 
[-1.54 - 2.07) 

0.068(0.56) 
[-2.41 - 3.93] 

- - -
STATISTICAL REPORT 
MONSANTO STUDY 99-01-50-01 
MONSANTO REPORT MSL-16035 

95% CI P-VALUI!! 

-1.17,0.26 0.208 

-0.56,O.B8 0.652 

-0.84,0.60 0.736 

-0.80,0.63 0.U6 

-0.78,1.46 0.543 

-1.69,0.55 0.307 

-0.85,1. 39 0.630 

-1. 05,1.19 0.903 

- -
e 

-
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CATEGORY 

Proximate 

- -

COMPOlIZtIT 

Moisture 
(" FW) 

Protein 
(% DW) 

-

'1'ABL!: S. m FORAOlI:, FIBER. PROXIMATE CON'1'l!!N'l' AND 8'1'A'1'I8'1'ICAL SUMMARY 

LINE 

mo:: yQ 

OX RR/YG 

DX lUI 

LH YG 

LH IUI/YG 

LH RR 

OX YG 

ox RR/YG 

DK RR 

LH YG 

LH IUI/YG 

LH RR 

- - -

MEAN (8'1'0. ERROR) 
(RANGE) 

67.87 (3.94) 

[55.00 - 77.60] 

66.94(3.94) 
[50.00 - 78.00) 

63.20(3.94) 
[43.80 - 76.80] 

69.50(3.9') 
[59.'0 - 78.50] 

68.74(3.94) 
[52.80 - 77.30] 

66.71(3.94) 
[48.50 - 77.30] 

8.61(0.46) 

[6.82 - 10.35] 

8.'9(0.46) 
[6.22 - 9.36) 

8.19(0.461 
(6.38 - 9.73] 

8.76(0.46) 
[7.40 - 10.39] 

8.89(0.46) 
[7.03 - 10.21J 

8.5S(0.46) 
[5.98 - 9.8~) 

- -

lUI or YG DIFF. from RR/YG 
MEAN (S'rD. DROa) 

[RANGB] 

-0.93(1.6') 

(-6.00 - 6.70] 

3.74(1.64) 
[-0.30 - H.l0} 

-0.76(1.64) 
[-6.60 - 5.00] 

2.03(1.641 
(-1.80 - 7.80] 

-0.13(0.32) 

[-1.17 - 1. 211 

0.30(0.29) 
(-0.55 - 1.11) 

0.12(0.32) 
[-1.12 - 0.841 

0.31(0.29) 
[-0.79 - 1.91) 

- - -

S'1'ATISTICAL REPORT 
MONSANTO STUDY 99-01-50-01 
MONSANTO REPORT MSL-16035 

95" eI P-VALUI! 

-4.24.2.38 0.514 

0.".7.05 0.027 

-4.06.2.55 0.646 

-1.28,S.H o.~~~ 

-0.79,0.54 0.703 

-0.30,0.90 0.315 

-0.54,0.79 0.712 

-0.29,0.90 0.305 

- - -
e 

- - -
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CATEOORY COMPONENT 

Proximate Total Fat 
(% OW) 

- - - - - - -___________________ .... ~~~ .. ~ '''i\ ,;'.w.,~~.I.' ,'U,~~ - - - -
STATISTICAL REPORT 
MONSANTO BTUDY 99-01-50-01 
MONSANTO REPORT MBL-16035 

- - -e 

TOLl! 5. EO FORAGE: F:r:BER, PROXIMATE CONTBNT AND STATISTICAL SUMMARY 

LINE 

DR YG 

OK RR/YG 

DK RR 

LI! YG 

LI! RR/YG 

LI! RR 

MEAN (S'l'D. ZRROR) 
[JIANGEI 

2.14(0.24) 

[1.18 - 2.82] 

2.38(0.24) 
[1.43 - 3.181 

2.27(0.24 ) 
[1.73 - 3.27] 

2.12(0.24) 
[1.47 - 2.90] 

1.85(0.2&) 
[0.73 - 2.72] 

2.14(0.24) 
[1.54 - 2.80] 

IUl or YG DIFF. from IIR/YG 
MEAN (B'l'D. ZRROR) 

[JUUoIGE] 

0.24(0.26) 

[-1.06 - D.n] 

0.11(0.25) 
[-0.45 - 1.23] 

-0.27(0.26) 
(-1.10 - 1.11] 

-0.29(0.25) 
(-1.95 - 1.04] 

95% CI P-VALtIII 

-0.28,0.76 0.356 

-0.40,0.63 0.663 

-0.79,0.25 0.300 

-0.81,0.22 0.260 

-
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STATXSTXCAL REPO~T 
MONSANTO STUDT 99-01-50-01 
MONSANTO REPORT MSL-16035 

TABLE 6. Et1 ORAIN, AMINO ACID, FATTY ACID, FIIIEII, MItlZlIAL, PHY'l'IC ACID, TRYl'SIN IIIlU:aU'OR, VITAMIN l!:, PROXIMATB 
CONTENT AIiD STATISTICAL su-ARY 

CA'I'l!:ClORY COMPONENT LINE 

Amino Acid alanine DK YG 
(% Total AA) 

DK RR/TG 

DK RR 

LH TO 

LH RR/TG 

LH RR 

arginine DK YG 
(% Total AA) 

DK RR/YG 

DK RR 

LH YO 

LH RR/YG 

LH RR 

- - - - - -

MEAH (STD. EIUIOII) 
[RANGE] 

7.68(0.070) 

[7.44 - 7.89] 

7.78(0.070) 
(7.53 - 8.00] 

7.80(0.070) 
[7.57 - 8.12] 

7.75(0.070) 
(7.55 - 7.88] 

7.68(0.070) 
17.45 - 7.90] 

7.60(0.070) 
[7.29 - 7.87] 

4.62(0,15) 

['-02 - 5.21] 

4,51(0,15) 
13.73 - 5 •• 2] 

4.5.(0.15) 
[4,02 - 4.95] 

(.59(0,15) 
[4.25 - 4.84] 

(.51(0,15) 
[(.D7 - 4.77] 

(.74(0.15) 
[4.04 - 5.36] 

- -

lUI or TO til"'. from lUI/YO 
~ (S'I'tl. J:l\l\Ol'.) 

(RANGJ:] 

0.10(0.065) 

[-o.oss - 0.31] 

-0.017(0.065) 
[-0.27 - 0.12] 

-0.066(0.065) 
[-0.2. - 0.12] 

0.076(0.065) 
(-0.21 - 0.37] 

-0.11(0.16) 

(-o.ss - 0.5S] 

-0,0096(0.16) 
[-O,H - D.SS] 

-0.075(0.16) 
(-0.35 - 0.18) 

-0.22(0.16) 
[-0.78 - 0.45] 

- - -

95% CI P-VALUE 

-0.027,0.24 0.117 

-O.lS,O.l1 0.79( 

-0.20,0.066 0,321 

-0.056,0,21 0.250 

-0.43,0 .• 2 0.504 

-0.33,0.32 0.952 

-0.40.0.25 0.643 

-0.55,0.10 0.173 

- - -
e 

- - - -
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STATISTICAL REPORT 
MONSANTO STUDY 99-01-50-01 
MONSANTO REPORT MSL-16035 

TABIJ!! 6. Jru GRAIN, AMINO ACID, FATTY ACID, PIBEJI, MINERAL, PHYTIC ACID, TRYPSIN INHIBITOR, VITAMIN E, PROXIMATE 
CONTENT AND STATISTICAL SUMMARY 

CATEGORY 

Amino Acid 

COMPONENT 

a.spartic a.cid 
(" Total AA) 

cystine 
(" Total AA) 

LINE 

OlC YG 

OK RR/YG 

OK RR 

LH ya 

LII RR/YG 

LII RR 

OK ya 

OK RR/YG 

OK RR 

LII ya 

WI RR/YG 

LII RR 

MlU.N (S'rD. ERROR) 
[RARG:E] 

6.84(0.077) 

[6.57 - 7.611 

6.71(0.077) 
[6.53 - 6.891 

6.69(0.077) 
(6.50 - 6.94) 

6.76(0.077) 
[6.54 - 6.911 

6.63(0.077) 
[6.H - 6.77J 

6.83(0.077) 
(6.55 - 7.21J 

4.10(0.079) 

(1.77 - 2.271 

2.08(0.079) 
[1.80 - 2.291 

2.01(0.079) 
(1.81 - 2.19J 

2.09(0.079) 
[1.88 - 2.42] 

2.18(0.079) 
(1.95 - 2.671 

2.18(0.079) 
(1.96 - 2.391 

RR or YO DI". from RR/ya 
MEAN (STD. ERROR) 

[RANGE] 

-0.13(0.094) 

[-0.72 - 0.25) 

0.014(0.09') 
[-0.30 - 0.33) 

-0.13(0.09') 
[-0.:1.4 - -0.0221 

-0.21(0.094) 
[-0.77 - 0.151 

-0.022(0.081) 

(-0.19 - 0.10] 

0.OH(0.081) 
(-0.24 - 0.441 

0.087(0.081) 
[-O.H - 0.27] 

0.0034(0.081) 
[-0.36 - 0.651 

95% CI P-VALUl! 

-0.32,0.058 0.167 

-0.18,0.20 0.881 

-0.32,0.058 0.168 

-0.39,-0.016 0.034 

-0.19,0.14 0.192 

-0.10,0.23 0.'38 

-0.017,0.25 0.291 

-0.16,0.17 0.966 

- - -
e 
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STAT~S~ICAL REPORT 
MONSANTO STUDY 99-01-50-01 
MONSANTO REPORT KSL-16035 

TABLE 6. Ell GRA:tN. AMINO ACID, FATTY ACID, 1'IlIXR, MINERAI.. PHYTIC ACID. TRYPSJ:N INHIBITOR, VITAMIN E, J'ROXlMATE 
COIlTEN'l' AND STATISTlc.u. StDIKARY 

CAnGORY 

Am.iIlO Acid. 

- -

COKPON1:N'1' 

glutamic acid. 
(% Total AA) 

glycin. 
C" Total AA) 

- -

LINE 

OK YG 

DK RR/YG 

DK RR 

LH YG 

LH RR/YG 

LH RR 

OK YO 

DK RR/rG 

OK RR 

LH ro 

LH RR/ro 

LH RR 

- -

MU!i (STD. ERROR) 
(1U.NGI!J 

19.16 (0.19) 

(18.40 - 19.77] 

19.'6(0.19) 
(18.50 - 20.06] 

19.H(0.19J 
(18.90 - 20.00J 

19.14(0.19) 
(18.74 - 19.31] 

19.08(0.19J 
(18.'6 - 19.66J 

18.90(0.19) 
(17.91 - 19.75] 

3.86(0.10) 

(3.~0 - •• 07] 

3.88(0.10) 
(3.U - '.(9] 

3.19(0.10l 
(3.5S - '.12] 

3.70(0.10) 
(3.48 - 3.91] 

3.70(0.10) 
[3.52 - 3.97] 

3.88(0.10) 
[3.56 - •• 41) 

- -

RR or YG 011'1'. from lUl/YG 
)lEAN (STD. J:RROR) 

(lIANG!!:] 

0.30(0.18) 

(-0.27 - 0.77] 

0.052(0.18) 
[-0.50 - 0.60] 

-0.063(0.18) 
[-o.n - 0.3<1] 

0.18(0.18) 
[-0.'5 - 0.83J 

0.018(0.088) 

[-0.20 - o.nJ 

0.095(0.088) 
[-0.14 - 0.52] 

-0.0019(0.08B) 
[-0.23 - 0.13J 

-0.19(0.088) 
[-0.63 - 0.10] 

- - -

95% cx P-VALOll 

-0.063,0.67 0.102 

-0.31.0.42 0.775 

-0 .... 3.0.30 0.729 

-0.18.0.55 0.316 

-0.16.0.19 0.841 

-0.082.0.27 0.284 

-0.18.0.18 0.983 

-0.37.-0.012 0.036 

- - -
e 

- - - -
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STATISTICAL REPO~T 
MONSANTO STUDY 99-01-50-01 
MONSANTO REPO~T MSL-16035 

'l'ABLI! 6. EO G1\AIN. AMINO ACID, FATTY ACID, FIUIt, MINERAL, PHYTIC ACID, ~YPSIN INIIXBXTOR, VXTAMIN It, PROXDlATlI 

CAnOORY 

Amino .l.eid. 

CONTENT AND STATISTICAL SUMMARY , 

COMPONENT 

hiotic1ine 
(" Total M) 

i.ollilucin. 
(" 'l'otal AA) 

LINE 

OK YG 

OK RRfYG 

OK RR 

LII TG 

LII RRfYG 

Lf{ RR 

OK YG 

OK RRfYG 

OK RR 

LH YG 

LH RR/YG 

LH RR 

MEAN (S'l'D. ERROR) 
(RANGlI] 

lo81(O.OS4-) 

(2.59 - 2.96] 

2.77 (O.OS4) 
(2.52 - 3.00] 

2.79(O.054) 
(2.66 - 2.98] 

2.90(0.OS4) 
(2.71 - 3.07] 

2.83(0.054) 
(2.73 - 2.93] 

2.88(0.05') 
(2.59 - 3.15] 

3.61(0.10) 

[3.32 - 3.781 

3.'2(0.10) 
[3.11 - 3.83] 

3.63(0.10) 
[3.34 - 4.0'1 

3.63(0.10 ) 
[3.14 - 3.89J 

3.63(0.10) 
[3.20 - 3.90) 

3.53(0.10) 
(2.97 - 3.831 

RR or TG DIJ'lI'. from JlR/YG 
MEAN (S'1'Il. ERROR) 

[RANQEJ 

-0.033(0.045) 

[-0.12 - 0.066J 

-0.014(0.041) 
[-0.21 - O.12J 

-0.069(0.045) 
[-0.15 - 0.02SJ 

-0.0'8(0.041) 
[-0.23 - 0.18] 

-O.H(O.H.) 

[-0.53 - 0.054) 

-0.21(0.093) 
[-0.38 - 0.046) 

0.0012(0.H.) 
[-0.49 - 0.76) 

0.10(0.093) 
[-0.25 - 0.67) 

95% eI P-VALUZ 

-0.12,0.058 0.'6' 

-0.097,0.069 0.733 

-0.16,0.023 0.135 

-0.13,0.035 0.252 

-0.48,0.10 0.183 

-0. '0, -0. OlB 0.032 

-0.29,0.29 0.992 

-0.087,0.29 0.281 

- - - -e 
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MONSANTO STUDY 99-01-50-01 
MONSANTO REPORT MSL-16035 

TABLE 6, Iro GRAIN, AKtNO ACID, PAT'1!Y ACID, FIBER, MINERAL, PKY'l'IC ACID, TRYPSIN INHIBITOR, V7TAKIN B, PROXIKATJ: 
CONTEIIIT AND STATISTJ:CAL SUMMARY 

CATEClORY COMPONENT LIN!! 

Amino Acid, huei"" PK YO 
('II Tota.l ll) 

PIt M/YO 

PK RR 

I.E TO 

IJI RR/TO 

I.E RR 

lysin .. PIt TO 
('II Total AA) 

PK RR/YG 

PIt RR 

IJI YO 

I.E RR/TG 

IJI RR 

- - - - - -

MEAN (STD. ~RROR) 

[RANGE] 

13.06(0.22) 

[12.18 - 14.07] 

13.23(0.22) 
[12.07 - 14.09] 

13.0/00(0.22) 
[12.84 - 14.04] 

13.35(0.22) 
[12.87 - 13.80] 

13.0/04 (0.22) 
[12.86 - 14.03] 

12.99(0.22) 
(11.70/0 - 13.60/0) 

3.11(0.11) 

[2.70 - 3.34] 

3.07(0.11) 
[2.61 - 3.75] 

3.00(0.11) 
[2.64 - 3.42] 

3.03 (0.11) 
[2.81 - 3.37] 

3.08(0.11) 
[2.80 - 3.36] 

3.26 (0.11) 
[2.85 - 3.77] 

- -

RR or YG DUT. tram RR/YG 
MEAN (STD. ZRROR) 

[RANGE] 

0.17(0.22) 

[-0.70 - 1.10] 

-0.17(0.22) 
[-0.94 - O.H] 

0.089(0.22) 
(-0.25 - 0.65] 

0.0/05(0.22) 
[-0.29 - 1.U] 

-0.038(0.10) 

[-0.22 - O.H] 

0.070(0.10) 
[-0.17 - 0.62] 

0.059(0.10) 
[-0.011 - 0.30] 

-0.17(0.10) 
[-O.H - 0.22] 

- - -

95% CI P-VALOE 

-0.27,0.61 0.444 

-0.61,0.27 0.441 

-0.35,0.53 0.687 

0.0059,0.89 0.047 

-0.24,0.17 0.713 

-0.14,0.27 0.496 

-0.15,0.26 0.563 

-0.38,0.033 0.098 

- - -
e 

- - ... -
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TABLl! 6. EtI GRA:IN: AMINO ACID, 7ATTY ACID, 7lBU, MItQ:RAL, PKYTIC ACID, TllYP8IN INHIBITOR, VITAMIN l!., PROXlMATZ 
CONTBNr AND STATISTICAL SUMMART 

CATEGORY 

Aloino Acid 

cOlIPomm 

methionine 
('II Total AA) 

phenylalanin. 
('II Total AA) 

LIm 

DJI: TO 

P:P; RR/YG 

me: RR 

LH TG 

LH RR/YG 

LH RR 

DI< YO 

me: RR/YG 

DI': I\R 

LlI YG 

LlI RR/TG 

LlI I\R 

MV.!iI (STD. ERROR) 
[RANGE] 

1.97(0.097) 

(1.73 - 2.22] 

2.05(0.097) 
[1.82 - 2.22] 

1.9:1(0.097) 
[1.66 - 2.13] 

1.95(0.097} 
[1.69 - 2.27] 

1.96(0.097) 
(1.67 - 2.63] 

1.99(0.097) 
(1.68 - 2.'2] 

5.15(0.057) 

[4.84 - 5.35] 

5.16.(0.057) 
(4.93 - 5.39] 

S.18(0.OS') 
(5.06 - 5.37] 

5.12(0.057) 
('.99 - 5.23] 

5.20(0.057) 
(5.02 - S.3S] 

5.06(0.057) 
(4.il - 5.23] 

I\R or YG DUT. from RRITG 
MlII.\N (STC. ERROR) 

(RANGE] 

0.083(0.098) 

[-0.10 - 0.20) 

0.l3(0.09'} 
(-0.040 - 0.46) 

0.0016(0.098) 
[-0.23 - 0.37] 

-0.031(0.097) 
[-0.'5 - 0.59] 

0.013(O.071} 

(-0.17 - 0.33J 

-0.013(0.061) 
(-0.13 - 0.12) 

0.076(0.071} 
[-0.085 - 0.27J 

O.H(O.061} 
[-0.080 - 0.45] 

95ios CI P-VALUZ 

-0.11,0.,28 0.399 

-0.067,0.33 0.190 

-0.20,0.20 0.987 

-0.23,0.16 0.746 

-0.l3,O.H 0.854 

-O.H,O.l1 0.836 

-0.070,0.22 0.292 

0.016,0.26 0.028 

-e 
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TABLE 6. Ell GRAIN. AMINO ACID, FAT"l'Y ACID, FIBEII, MINERAL, PHYTIC ACID, TRUSIN INHIBITOR, VITAMIN E, PROXlMArE 
CONTENT A!ID STATISt'ICAL SUMMARY 

COMPONENT LINE 
MJ1.1.)f (BTl>. EItllOR) 

[RANGE] 

M Or TO DIFF. from RR/TG 
MEAN (STD. EIIROR) 

[RANGE] 95% eI P-VALUl! 

Amino Acid proline DJt YG B.H(0.13) 0.21(0.15) -0.10,0.52 0.177 
(% Total AA) 

[8.27 - 8.64] 

DJt Rl\/YG 8.65(0.13) 
[8.40 - 8.86] 

DF; Rl\ 8.52(0.13) 
[8.11 - 9.00] 

LH YO 8.69(0.13) 
[8.19 - 9.~2] 

LH RR/YG 8.79(0.13) 
[8.19 - 9.30] 

LH M 8.63(0.13) 
[7.63 - 9.30] 

serine DIt YO 5.08(0.15) 
(% Total AA) 

[4.79 - 5.381 

DI': M/YG 5.23(0.15) 
[4.34 - 5.63] 

DI': lIR 5.00(0.15) 
[4.48 - 5.40] 

LH YO 4.79(0.15) 
[3.70 - 5.41] 

LH lIR/YG 5.00(0.15) 
14.35 - 5.U] 

LH M 5.01(0.15) 
1'.60 - 5.56] 

[-0.030 - 0.49] 

0.13(0.14) 
[-0.35 - O.61J 

0.099(0.15) 
[-0.55 - 0.58] 

0.16(0.14) 
[-0.43 - 0.76] 

0.15(0.17) 

[-0.56 - 0.46] 

0.23(0.16) 
(-0.31 - 0.54] 

0.21(0.171 
[-1.06 - 1.29] 

-0.0049(0.16) 
(-0.57 - 0.65] 

-0.16,0.42 0.376 

-0.21,0.41 0.521 

-0.13,0.45 0.273 

-0.21,0.50 0.410 

-0.088,0.55 0.151 

-O.U,0.57 0.229 

-0.32,0.31 0.975 

- - - - - - - - - - - - - - - -
e 

- - - -
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TABLI! 6. 1m GRA%I(; AMINO ~ID, FATTY ACIP, FJ:BZl!., MINEML, PHYTIC ACXP, TRYPSIN %NHIBJ:TOR, YXTAHIN E, PROXJ:KATB 
CONTENT AND STATISTICAL SUMKARY 

COMPOIlENT L%NE 
KZJ,U (STD. ElIROR) 

[RANGEJ 

RR or TG OIFF. from. M/TG 
MlUN (STO. ERROII) 

(RANGEl 95% CI P-VALUB 

ADLino AC.id. threonine 
(% Total M) 

IlK YG 3.70(0.050) -0.0036(0.068) -0.14,0.13 0.958 

tryptophan 
(% Total M) 

IlK RR/YG 

IlK RR 

LH YG 

LII RR/YCl 

LH RR 

OK YG 

OK RR/YG 

IlK RR 

LH YG 

LH RR/YG 

LH RR 

[3.57 - 3.BOJ 

3.69(0.050) 
[3.U - 3.91) 

3.6~(0.050) 

D.~~ - 3.76J 

3.54(0.050) 
(3.~~ - 3.71) 

3.60(0.050) 
[3.36 - 3.80) 

3.65(0.050) 
[3.47 - 3.81] 

0.57(0.023) 

[0.18 - 0.65] 

0.55(0.023) 
[0.47 - 0.66) 

0.54(0.023) 
[0.47 - 0.60J 

0.55(0.023) 
[0.50 - 0.64] 

0.53(0.0:13) 
[0.47 - 0.58] 

0.57(0.023) 
[0.49 - 0.61] 

[-O.lB - 0.15) 

0.071(0.06B) 
[-0.12 - 0.20] 

O. 068 (0. 068) 
[-0.30 - 0.41) 

-0.040(0.068) 
[-0.26 - 0.23) 

-0.023(0.025) 

(-0.16 - 0.065] 

0.0037(0.023) 
[-0.OB4 - 0.079] 

-0.017(0.025) 
[-0.094 - 0.049] 

-0.036(0.02) 
[-0.10 - 0.0361 

-0.067,0.21 0.303 

-0.070,0.21 0.3~3 

-0.lB,O.092 0.507 

-0.074,0.028 0.360 

-0.00,0.050 0.872 

-0.068,0.034 0.501 

-0.082,0.011 0.127 

-
e 
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TABLE 6. lro GRAIN: 1I)IINQ ACID, FATTY ACIn, FIBER, MINEIlAl.., PII"!':rIC ACID, '1'I\YPSIN INHIBI'rOR, V:!TAMrI!l E, PROXIMATE 
CONTl!:N'l' AND STA~ISTICAL stlMMARY 

CATEGORY COMPONEN'I' LIlli! 

Amino Acid tyros!". DX YG 
(% Total AA) 

DK lIR/TG 

DX lIR 

[.H YG 

LH lIR/IG 

I.II 1III 

valine DX YG 
('" Total AA) 

Dit 1III/IG 

DK 1III 

I.II YG 

LII RR/YG 

LII RR 

- - - - -

MEAN (STD. BRROR) 
[IIANQB] 

3.52 (0.18) 

[2.75 - 3.95] 

3.25(0.18) 
[2.67 - 3.98] 

3.45(0.18) 
[2.86 - 4002] 

3.66 (0.18) 
[3.04 - 3.9?] 

3.49(0.18) 
[2.89 - 3.85] 

3.65(0.18) 
[2.39 - 3.98] 

4.73(0.13) 

[4.H - 4099] 

4.50(0.13) 
[4.09 - 5.07] 

4.73(0.13) 
[4.30 - 5.09] 

4.78(0.13) 
[4.22 - 5.15] 

4.68(0.13) 
(4.23 - 4.94] 

4.68(0.13) 
[3.96 - 5.17] 

- -

1III or YO DIFF. from R11/YG 
MEAN (STD. EIIIIOR) 

[/lANGE] 

-O.27(0.H) 

[-1.29 - 1.23] 

-0.20(O.H) 
[-O.u - 1.06) 

-0.17(0.26) 
(-1.08 - 0.56] 

-0.16(0.24) 
[-1.04 - 0.83) 

-0.23(0.15) 

[-0.52 - 0.086] 

-0.23(0.12) 
[-0.50 - 0.061] 

-0.10(0.15) 
[-0.62 - 0.66) 

-0.00018(0.12) 
(-0.45 - 0.75] 

- - -

95% CI P-VALtllt 

-0.79,0.25 0.298 

-0.69,0.28 0.407 

-0.69,0.35 0.515 

-0.64,0.33 0.508 

-0.55,0.099 0.160 

-0.47,0.016 0.065 

-0.43,0.22 0.516 

-0.24,0.24 0.998 

- - -
e 

- - - -
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TABLE 6. EO G!tIJN: AHl:NO ACID. FATTY ACID, FIBER, MINERAL. PIIY'I'IC ACID. TRYPSIN INHIBITOR. Vl:TAKIN E. PROXIMATE 
cO!I'I'Em AND STATISTICAL S1lMM1JtT 

COMPONENT LINE 
w;:AIil (STD. EAAOR) 

[RANOI!!) 

AA or TO DIFF. from RR/YG 
w;:AIil (STll. )!:RROR) 

[1lA.IIlGI!!] 95% CI P-VJ.LUE 

Fat.t.y Aci<1 1.6 : 0 palmi tic 
(% Total FA) 

DK YO 9.64(0.093) -0.067(0.11) -0.29.0.16 O.SH 

18: 0 stearic 
(% Total FA) 

OK RIl/YG 

DK RR 

LH YO 

LH RR/YG 

LH RR 

OK YG 

DK RIl/YO 

OK I\JI. 

LH yo 

LH RR/YG 

LH RR 

[9.37 - 9.89) 

9.57(0.093) 
[9.27 - 10.22] 

9.34(0.093) 
[9.13 - 9.54) 

9.22(0.093) 
[9.04 - 9.50] 

9.04(0.093) 
[8.79 - 9.36] 

8.91(0.093) 
[8.71 - 9.40] 

1.82(0.061) 

[1.57 - 2.13) 

2.01(0.061) 
[1.78 - 2.42] 

2.10(0.061) 
[1.93 - 2.38] 

1.73(0.061) 
[1. 64 - 1. 96] 

1.76(0.061) 
[1.62 - 1.95) 

1. 82 (0. 061) 
[1.72 - 1.97] 

[-0.24 - 0.33] 

0.24(0.11) 
[-0.025 - 0.72] 

-0.17 (0.11) 
[-0.38 - 0.077] 

0.13(0.11) 
[-0.037 - 0.33] 

0.19(0.042) 

[0.036 - O.H] 

-0.097(0.042) 
[-0.24 - 0.040] 

0.024(0.042) 
[-0.048 - 0.20) 

-0.063(0.042) 
[-0.16 - 0.0022] 

0.012.0.46 0.039 

-0.'0,0.051 0.125 

-0.093,0.35 0.244 

0.10,0.27 <0.001 

-0.18,-0.012 0.027 

-0.061,0.11 0.566 

-0.15,0.023 0.146 

-e 
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TABLl! 6. SO QJU.IN: AMINO ACID, FA'I"l'Y ACJ:O, FJ:BER. MINERAL. PIIYTJ:C ACID. Tl!.TPSIN INHIBITOR, VITAMIN E, PROXIMATlI 
CONTENT AND STATISTICAL ~Y 

CAnOORY 

Fatty Acid 

-

COMPONZNT 

18:1 oleic 
(I< Total FA) 

18: 2 linoleic 
(% Total FA) 

- -

LIIiE 

DK YG 

OK RR/YG 

OK RR 

LR YG 

LI! RR/YG 

LI! RR 

OK YG 

OK RR/YG 

OK RR 

LR YG 

LR RR/YG 

LR RR 

- -

MEAn (STD. lUUIOR) 
[lWIGB) 

29.62(1.03) 

[24..17 - 34.08] 

31.03(1.03) 
[25.01 - 35.30) 

31.76(1.03) 
[28.88 - 36.02) 

2' .12 (1.03) 
[22.56 - 26.82] 

22.65(1.03) 
[21. 05 - 24.39] 

22.12(1.03) 
[20.69 - 23.58] 

57.10 (1. 08) 

[52. ~9 - 62.50] 

55.59 (1. 08) 
[50.94 - 61.14] 

5'.96(1.08) 
[50.22 - 57.79] 

62.97(1.08) 
[59.76 - 6'.85) 

64.71 (1.08) 
[62.83 - 66.70) 

65.21 (1.08) 
[63.69 - 66.89] 

- -

RR or YG DIn. from RR/YG 
HZAN (STD. ERROR) 

[RANGE] 

1. U (1. 03) 

[-0.37 - 3.42] 

-0.7Hl.03) 
[-3.87 - 2.89] 

-1.47 (1. 03) 
[-2.80 - -0.16) 

0.53(1.03) 
[-0.83 - 1.93] 

-1.51(1.07) 

[-3.85 - 0.60) 

0.63(1.07) 
[-3.15 - 3.35] 

1. H (1. 07) 
[0.3' - 3.07J 

-0.49(1.07) 
[-1.78 - 0.67) 

- - -

95% CI P-VALtIB 

-0.67,3.50 0.179 

-2.81.1.36 0.485 

-3.56,0.61 0.161 

-1.56,2.62 0.610 

-3.67,0.65 0.165 

-1.54,2.79 0.561 

-0.42.3.90 0.111 

-2.65.1. 67 0.6&7 

- - -
e 

- - - -
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TABLE 6. Jru GRAIN, t.MJ:NO ACID, FATTY ACID, FIBER, MINERAL, PHYTIC ACID, TRYPSIN Il'IHIBITOR, VITAMIN E, PROXIMATE 
CONTENT AND STATISTICAL SUMMARY 

CATEGORY 

Fatty Acid. 

COIIPOnNT 

18.3 linolenic 
('" Total FA) 

20,0 arachid.ic 
('" Total FA) 

LINE 

OK YG 

OK M/YG 

OK M 

LI! YG 

LII RR/YG 

LH RR 

DK YG 

DK RR/YG 

DK RR 

LH YG 

Ll! RR/YG 

Ll! RR 

MEAN (STD. ERROR) 
[RANGE] 

0.95(0.0:19) 

[0.89 - 1.06J 

0.93(0.0:19) 
[0.87 - 0.99J 

0.91(0.029) 
[0.88 - 1.001 

1.12(0.029) 
[1.02 - 1.331 

1.10(0.029) 
[1.04 - 1.18J 

1.13(0.029) 
(O.99 - 1.31) 

0.39(0.01:1) 

(O.34 - O.H) 

0.41(0.012) 
[0.38 - O.Hl 

0.43(0.012) 
[0.38 - 0.47) 

0.38(0.012) 
[0.35 - 0.42) 

0.35(0.012) 
(O.32 - 0.38J 

0.37(0.012) 
[0.34 - 0.45J 

RR or TG DIPT. frOJll M/YG 
MEAN (Srt>. ERROR) 

[RANGE) 

-0.025(0.032) 

[-0.081 - 0.058J 

0.022(0.032) 
[-0.019 - 0.084J 

-0.OU(0.032) 
[-0.15 - 0.081] 

-0.028(0.Ol2) 
(-0.13 - 0.089) 

0.017(0.0098) 

[-0.0054 - 0.048] 

-0.021(0.0098) 
[-0.072 - 0.020) 

-0.02810.0098) 
[-0.050 - -0.015] 

-O.026{0.0098) 
[-0.072 - -0.00076] 

95... CI p-vu.uz 

-0.088,0.039 0.U1 

-0.041,0.086 0.483 

-0.085,0.043 0.507 

-0.091,0.036 0.382 

-0.0027,0.037 0.088 

-0.041,-0.0015 0.035 

-0.048,-0.0085 0.006 

-0.045,-0.0057 0.012 

-e 
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TABU 6. :Ell I1J1Al:N: AMXII10 ACID, FATTY ACXD, FXBlDt, MXtiltRAL, PJlYTIC ACID, '['RnSX!! Ient:XBl:TQR, V:t'l'.LMIN B, PIlOXl:NATE 
COIil'I'l!:NT AND STA'l'l:S'l'ICAL SUMM1I1IY 

CATEQORY 

Fatty Acid 

-

COMPONENT 

20:1 Aieo".Doie 
(% Total FA) 

:I 2,0 beheDic 
(% Total FA) 

- -

LINE 

DIt YG 

DK RR/YG 

DK RR 

LI! YO 

LH RR/YG 

LH RJt 

DK YG 

DK RR/YG 

DK RR 

LH YG 

LH RR/YG 

LH RR 

- -

MBAN (STD. ERROR) 
(RANGB] 

0.32(0.0090) 

[0.30 - 0.33] 

0.31(0.0090) 
[0.29 - 0.33J 

0.34 (0.0090) 
(0.32 - 0.37J 

0.30(0.0090) 
[0.28 - 0.33] 

0.28(0.0090) 
(0.26 - 0.29J 

0.3.(0.0090) 
(0.28 - Q.40J 

0.16(0.013) 

[0.14 - 0.17] 

0.15(0.013) 
[0.097 - 0.16] 

0.16(0.013) 
[0.14 - O.lB] 

0.15(0.013) 
(0.093 - 0.20J 

0.11(0.013) 
[0.075 - 0.17J 

0.12(O.013l 
{0.090 - 0.18] 

- -

RR or YG DUT. fram JUt/YG 
MEAN (STD. EJUtOIl) 

[RANGE] 

-0.00B2(O.011) 

(-0.022 - O.014J 

-0.02B(O.011) 
(-0.077 - 0.0076] 

-0.023(0.011) 
(-0.040 - -0.013] 

-o.oeO(O.Ol1) 
[-0.12 - -0.0024] 

-0.00BO(0.017) 

[-0.057 - 0.014] 

-0.011(0.016) 
[-0.050 - O.Ol1J 

-0.045(0.017) 
(-0.10 - 0.0035J 

-0.013(0.016) 
(-0.066 - 0.0731 

- - -

95% eI P-VALOII. 

-0.030.0.013 0.U8 

-0.050.-0.0064 0.01:1 

-0.045.-0.0017 0.035 

-0.061,-0.018 <0.001 

-0.042,0.026 0.635 

-0.OU,0.021 0.485 

-0.079,-0.011 0.010 

-0.OH,0.020 0 .... 26 

- - -
e 

- - - -
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STATISTICAL REPORT 
MONSANTO STUDY 99-01-50-01 
MONSANTO REPORT MEL-1603S 

T10BLE 6. J<U GRAIN: AMINO ACID. FATTY ACID. FIBlER. I!!J:NltIlAL. PHY'I'J:C AeJ:D. '1'II.YPIiIN IRHIBl'1'OR. v:tTAMII'I •• PROXJ:I!!A~E 
CONTENT AND STATISTICAL SUMMARY 

RR or YG DIn. from RR/YG 
MEAN (STD. ERROR) MEAN (STD. E!IllOR) 

COMPONENT LINE [lUNGEJ [Ju.NGlE] 95% CI p-VALm 
------------------------ -------~-------------- -------------------------- ----------------------
Acid Decergent Fiber DK YG 4.18(0.15) 0.29(0.21) -0.13,0.72 0.173 
(% DW) 

[3.62 - 4.61] [-0.25 - 0.72J 

DK RR/YG 4.48{0.1S) 
[3.99 - 4.92] 

IlIC RR 4.U{0.1S) 0.33(0.18) -0.035,0.70 0.074 
[3.37 - 4.93] [-0.59 - 0.69] 

LII YG 4.43(0.15) -0.23[0.21) -0.66.0.20 0.285 
[4.00 - 5.19] [-1.47 - 0.66] 

LH RR/TG 4.20(0.15) 
[3.11 - '.73] 

LH RR 3.88(0.15) 0.32(0.18) -0.046,0.69 0.084 
[3.39 - 4.47] [-0.34 - 0.82] 

Neutral Detergent Fiber DR YO 11.42{0.50) 0.98(0.6') -0.41,2.17 0.174 
(% OW) 

[10.14 - 13.30] [-1.01 - 2.88J 

IlK RR/YG D.30(0.50) 
[11.27 - 14.07] 

IlK RR 11.61(0.50) 0.69(0.62) -0.56.1.95 0.269 
[10.13 - 13.66) [-0.96 - 1.81] 

LH YG 11.94(0.50) -1.08(0.6.') -2.37.0.21 0.097 
[10.55 - 13.(B] [-3.95 - 0.94] 

LH RR/YG 10.85(0.50) 
[9.53 - 12.17] 

LH RR 11. 78 (0.50) -0.93(0.62) -2.19.0.32 0.139 
[9.B5 - 13.50] [-3.40 - 1.69] 

-
e 
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Min.ral 

STATISTICAL aEPORT 
MONSANTO STUDT 99-01-50-01 
MONSANTO REPORT MSL-16035 

TABLE 6. EO GRAIN, J.MJ:NO ACID, FATTY ACID, FIIID, KHIERAL, PI!Y'rIC ACID, TIIDBI" IIlHIBITOR, VlTJ.MJ:1!I 1:. PROXDlATE 
CONTENT AND STATISTICAL SUMMARY 

COMPONENT 

Ca1eiWll 
(to DWI 

Copper 
(to DW) 

LIl!IE 

OK TO 

OK RR/YO 

OK RR 

LlI YG 

LlI RR/TO 

LlI RR 

IlK YO 

IlK RR/YO 

IlK RR 

LH YO 

LR RR/TG 

LH RR 

MB..\I!I (STD. ERROR) 
[IlAlIGZ] 

0.00-1.8(0.00043) 

(0.0034 - 0.0063] 

0.004.6(0.00043) 
[0.0033 - 0.0065] 

0.0043(0.00043) 
[0.0030 - 0.0052] 

0.0068(0.00043) 
rO":0056 - 0.0086] 

0.0050 (0.00043) 
[0.0038 - 0.0064] 

0.004.9(0.00043) 
(0.0036 - 0.0057] 

0.00020(0.00002) 

[0.0001' - 0.00041] 

0.00016(0.00002) 
[0.00011 - 0.00021] 

0.00016(0.00002) 
(0.00010 - 0.00032] 

0.00019(0.0000:4) 
[0.0001' - 0.00031] 

0.00020(0.00002) 
[0.00014 - 0.00026] 

0.00016(0.00002) 
[0.00000 - 0.00026] 

RR or YO DIFl'. from RR/TG 
MEAN (STD. ERROR) 

[RAliGZ] 

-0.00022(0.00040) 

[-0.0020 - 0.0013] 

0.00033(0.00040) 
[-0.00062 - 0.0013] 

-0.0017(0.00040) 
[-0.0022 - -0.0010] 

0.00011 (0.00040) 
[-0.00057 - 0.000971 

-0.00003(0.00002} 

[-0.00024 - 0.00003) 

0(0.00002) 
[-0.00011 - 0.00005] 

0(0.00002) 
(-0.00004 - 0.00005] 

0.00004(0.00002) 
(0 - 0.00009) 

95% CI P-VALUl! 

-0.0010,0.00058 0.586 

-O.OOOU,O.OOl1 0.417 

-0.0025,-0.00094 <0.001 

-0.00070.0.00091 0.790 

-0.00008,0.00001 0.155 

-0.00004.0.00005 0.847 

-0.00004.0.00005 0.788 

0,0.00009 0.078 

- - - - - - - - - - - - - -
e 

- - - -
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CATltOORY 

Mineral 

STATISTICAL REPORT 
MONSANTO STUDY 99-01-50-01 
MONSANTO REPORT MS~-16035 

TABLE 6. EO GRAJ:!12 AMINO ACID, J'AT'l'Y ACID, J'IBER, MINERAL, PHY'TIC ACID, 'l'RYPSIN INlIl:BITOR, VITAKIN It, PROXIM.\TIC 
CONTZN'l' AND STATISTICAL IIUMMA.IlY 

COMPONICm> 

:trOD 
('II DI'I) 

MAl1Ile a ium. 
(% OW) 

LINE 

OK YG 

ox AA/YG 

DK AA 

LH YO 

LH AA/YG 

LH RR 

OK TO 

DX !\R/TO 

DX AA 

WI YO 

LH AA/YO 

LH RR 

MEAN (STD. EAAOR) 
(IIANGE] 

0.0022(0.00016) 

[0.0018 - 0.0026] 

0.0022(0.00016) 
[0.0014 - 0.0030] 

0.0021(0.00016) 
[0.0016 - 0.0028] 

0.0020(0.00016) 
[0.0015 - 0.0026] 

0.0021(0.00016) 
[0.0015 - 0.0028] 

0.0020(0.00016) 
[0.0013 - 0.0025] 

0.12(0.0042) 

[0.10 - 0.13] 

0.12(0.0042) 
[0.093 - O.U] 

0.12(0.0042) 
[0.12 - 0.131 

0.12(0.0042) 
(0.11 - 0.141 

0.12(0.0042) 
(0.11 - 0.13] 

0.11(0.0042) 
(0.098 - 0.13] 

M or YG DIrr. frOlll M/YG 
MEAN (S:t'll. BRROR) 

[RANGE] 

-0.a0006(0.00012) 

(-0.00057 - 0.00054] 

0.00008(0.00011) 
[-0.00025 - 0.00076] 

0.00004(0.00012) 
[-0.00023 - 0.00031] 

0.00003(0.00011) 
[-0.00074 - 0.000271 

0.00U(0.0049) 

(-0.025 - 0.040] 

-0.0038(0.0049) 
(-0.027 - 0.0261 

-0.0028(0.0049) 
(-0.030 - 0.00891 

0.0083(0.0049) 
[0.00008 - 0.020] 

95% Cl: P-VAI.U1!: 

-0.00030,0.00018 0.629 

-0.00013,0.00029 0.458 

-0.00020,a.00028 0.742 

-0. 00019, 0.00024 0.789 

-0.0084,0.011 0.768 

-0.014,0.0061 0.439 

-0.013,0.0071 0.57S 

-O.0015,O.OlB 0.09S 

-e 
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STATISTICAL REPO~T 
MONSANTO STUDY 99-01-50-01 
MONSANTO REPORT MSL-16035 

TABLE 6. zt1 OIlAXN: lUI:INO )'cIt>, rA'1"1'Y ACXD, rIBJ:~, MlmllAL, PHY':rIC ACID, TRYPSIN IIiHIBI'1'OR, V'IT1oMXN E, PROXXMA'l'J: 

CATEGORY 

M.ineral 

- -

CON'l'ZN'l' ANll STATISTICAL SUMMARY 

COMPomN'l' 

Manganese 
(% DW) 

Phoophorua 
(% DW) 

LXNE 

Dr; YO 

I))!; RR/YO 

Dr; RR 

IJl YG 

LH RR/YO 

LH RR 

Dr; YO 

DK RR/YO 

DK RR 

LH YO 

LH RR/TG 

LH RR 

MEAN (STD. ERROR) 
[IWfOE] 

0.00054(0.0000~) 

[0.00043 - 0.00063] 

0.00054(0.00002) 
[0.00046 - 0.00059] 

0.00054(0.00002) 
[0.00042 - 0.00059] 

0.00069(0.00002) 
[0.00056 - 0.00076] 

0.00052(0.00002) 
[0.00045 - 0.00058] 

0.00048 (0.00002) 
[0.00040 - 0.00055] 

0.32(0.012) 

[0.29 - O.H] 

0.32(0.012) 
[0.27 - 0.38] 

0.31 (0.012) 
[0.29 - 0.37] 

0.H(0.012) 
[0.29 - 0.39] 

0.33(0.012) 
[0.31 - 0.38] 

0.33(0.012) 
[0.26 - 0.41] 

- - - - - -

RR or YO DII'!'. frem RR/YQ 
MEAN (S'1'I). ERROR) 

[RAHGZ] 

0[0.00003) 

[-0.00007 - 0.00016] 

0[0.00003) 
[-0.00011 - 0.000141 

-0.00017(0.00003) 
[-0.00030 - -0.00007] 

0.00004(0.00003) 
[-0.00007 - 0.00013] 

0.0064(0.014) 

[-0.060 - 0.092] 

0.012(0.013) 
[-0.034 - 0.080] 

-0.0038(0.014) 
[-0.018 - 0.043] 

0.0072(0.013) 
[-0.035 - 0.048] 

- - -

95% CI P-VALUE 

-0.00006.0.00006 0.926 

-0.00006.0.00006 0.957 

-0.00023,-0.00011 <0.001 

-0.00002,0.00010 0.150 

-0.021,0.034 0.640 

-0.OH,O.038 0.358 

-0.031,0.024 0.780 

-0.019,0.033 0.576 

- - -
e 

- - - -
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CATEGORY 

Mineral 

STATISTICAL REPORT 
MONSANTO STUDY 99-01-50-01 
MONSANTO REPORT HSL-1603S 

TAlILK 6. III O!\AIN: AMIRO AerD. FATTY ACl:O. FIIII:II. MrNERAL. PHrl'IC ACID. TRYPSIN l:NHIBITCm. VITAMIN E. PROXIKAn 
CONTENT AND STATISTICAL SUMMARY 

COMPONENT 

POt1!l88i'UllL 

(% OW) 

zinc 
(% OW) 

LrNE 

DK YG 

DK RR/YG 

DK RR 

Ll! YO 

LIt RR/YG 

LIt M 

DK yo 

DK RRrtG 

DK M 

LIt YG 

La !Ut/YG 

LIt RR 

KI!:AN (STD. ERROR) 
(RANGE] 

0.19(0.019) 

(0.36 - 0 .• 7] 

0.38(0.019) 
[0.34 - 0.45] 

0.37(0.019) 
[0.34 - 0.52] 

0.37(0.019) 
[0.33 - 0.41] 

0.35(0.019) 
[0.31 - 0.40] 

0.38(0.019) 
[0.33 - 0.57] 

0.0022(0.00022) 

[0.0016 - 0.0028] 

0.0022(0.00022) 
[0.0013 - 0.0031) 

0.0021(0.00022) 
[0.0014 - 0.0031] 

0.0024(0.00022) 
[0.0017 - 0.0037] 

0.00U(0.00022) 
[0.0015 - 0.0035] 

0.0023(0.00022) 
[0.0013 - 0.00341 

RR Or YO Dr". fr= IUI/YG 
IIII!:&N (STD. EMOl\) 

[RANGE] 

-0.014(0.021) 

[-0.077 - 0.090] 

0.0068(0.021) 
[-0.11 - 0.092] 

-0.016(0.021) 
[-0~057 - 0.042] 

-0.027(0.021) 
[-O.lS - 0.041) 

0.00002(0.00012) 

[-0.00037 - 0.00060] 

0.00005(0.00011) 
[-0.00054 - 0.00056] 

0(0.00012) 
[-0.00029 - 0.00048] 

O.OOOOS(O.OOOl1) 
[-0.00013 - 0.00026] 

95% eI P-VALUE 

-0.057.0.029 0.521 

-0.035,0.049 0.745 

-0.059,O.Ol7 0.447 

-0.069,0.015 0.202 

-0.00022,0.00026 0.87. 

-0.00018,0.00028 0.655 

-0.00024,0.0002' 0.995 

-0.00016,0.00031 0.515 

-
e 
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STATISTICAL REPORT 
MONSANTO STUDY 99-01-50-01 
MONSANTO ~PORT KSL-16035 

TABLE 6. Etl ORAll(: AMINO ACID, FATTY ACID, FIBER, MINERAL, PIIT'I'IC ACID, TRYPSIN INHIBITOR, VITAMIIil I, PROXlKAT:E 
COtl'l'Bl(T l>l(D STATISTICAL su-ARY 

CA'l'lCQORY COMPONJUrr 

MiaC611aneouo Phyeic Aci~ 
(% ON) 

- -

Trypsin Inhihitor 
(TIU/mg OW) 

- -

LJ:IIZ 

DK YG 

OK M/YG 

OK M 

LH YG 

LH M/YG 

LH RR 

OK YO 

OK M/YG 

OK M 

LH YO 

LH M/YO 

LH M 

- -

MIAM (STD. I!!lU\OR) 
[M.NGE) 

0.78(0.052) 

[0.25 - 0.97] 

0.86(0.052) 
(0.75 - 0.98] 

0.84(0.052) 
(0.66 - 1.12) 

0.91(0.052) 
[0.78 - 1.03] 

0.90(0.052) 
[0.79 - 1.00] 

0.86(0.052) 
[0.68 - 0.96] 

5.63(0.39) 

[4.)7 - 6.65] 

5.07(0.39) 
[3.40 - 6.74] 

5.12(0.39) 
[3.96 - 6.81] 

5.39(0.39) 
[4.01 - 6.46] 

5.28(0.39) 
[4.51 - 7.05] 

4.62(0.39) 
[3.61 - 5.08] 

- -

M or YG DIFF. from M/YG 
ME»! (STI>. I!!lU\OR) 

[RANGE] 

0.081(0.073) 

[-0.14 - 0.72] 

0.021{0.066) 
[-O.U - 0.32] 

-0.011(0.073) 
[-0.24 - 0.16] 

0.036(0.066) 
[-0.17 - 0.20] 

-0.56(0.42) 

[-2.86 - 1.18] 

-0.049(0.42) 
[-2.22 - 1.09] 

-0.10(0.42) 
[-1.14 - 1.25J 

0.66(0.42) 
[-0.51 - 2.27J 

- - -

95% CI P-VALUZ 

-0.066,0.23 0.274 

~O.11,O.16 0.681 

-0.16;0.14 0.B82 

-0.097,0.17 0.589 

-1.40,0.H 0.193 

-0.90,0.80 0.908 

-0.95,0.75 0.806 

-0.U.1.51 0.1.2 

- - -
e 

- - - -



- ~1' __ . - -

8 
~ 
~ 
= -.. 
o ... 
N 
.... } 

STATISTICAL REPORT 
MO~SANTO STUDY 99-01-50-01 
MO~SARTO REPORT KSL-160l5 

TAaIJII 6. IW ClRA.IJh AHXNO ACID, l"A'l"l'r ACID, 1"1111:11., MINl!RAL, l'IIl'1'IC ACID, TRTPSIN IKIII1II2'OR, VITAMIN 1:, l'1\OXIIQ.TE 
CONTENT AND STATISTICAL SUMMARY 

CA'!'I!:OOIlY COMPONENT 

Miac.llaneOU8 Vitamin E 
(lIIg/1I DW) 

Proximate Aoh 
(% OW) 

LINE 

DR YG 

DR IIR/YG 

DR IIR 

LIl YG 

LIl IIR/YG 

LIl IIR 

DK YO 

DK IIR/YG 

DK IIR 

LIl YG 

LH IIR/YG 

LH IIR 

MRAN (STD. ERROR) 
[RAllO!:] 

0.014 (0.00078) 

[0.013 - 0.011] 

0.014(0.00078) 
(0.01l - 0.018] 

0.013 (0.00083) 
[0.011 - 0.014] 

0.0073(0.00078) 
[0.0063 - 0.010) 

0.00n(0.00078) 
[0.0059 - 0.010] 

0.0063(0.00083) 
[0.0050 - 0.0073] 

1.38(0.067) 

[1.18 - 1.58] 

1.40(0.067) 
[1.21 - 1.52] 

1.40(0.067) 
[1.31 - 1.58) 

1.38(0.067) 
[1.28 - 1.57] 

1. '3 (0.067) 
[1.10 - 1.55J 

1. 41 (0.067) 
[1.12 - 2.14] 

RR or YG DIFF. from RR/YG 
KlAN (STD. ERROR) 

[RAllO!!:] 

-0.00025(0.00092) 

[-0.0027 - 0.0012) 

0.00094(0.00096) 
[-0.0018 - 0.0028) 

-0.00013(0.00092) 
[-0.00075 - 0.000401 

0.00092(0.00096) 
[-0.00011 - 0.00181 

0.021(0.087) 

[-0.28 - 0.341 

0.0035(0.087) 
[-0.17 - 0.18] 

0.050(0.087) 
[-0.46 - 0.231 

0.012(0.087) 
[-1.04 - 0.42) 

95% cx P-VALUE 

-0.0021,0.0016 0.782 

-0.00000,0.0029 0.334 

-0.0020,0.0017 0.886 

-0.0010,0.0029 0.343 

-0.15,0.20 0.805 

-0.17,0.18 0.96'1 

-0.13,0.22 0.571 

-0.16,0.19 0.890 

-
e 
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ST~T1STICAL ~PORT 

MONSANTO STUDY 99-01-50-01 
MONSANTO REPORT MSL-16035 

TAlILII: 6. EU GRAIN. AMIIIlO ~ID, r~'l"1'Y ACID, F1811:1I, MIIIKR.\L, PBY'rIC ACID, TIIYFBIIiI 1NHIB1TOII, Vn'AKIN E, l'IIOXIIlATJ: 

CATl!.OORY 

Proximate 

-

CON'1'l!:1I'r AJID STATISTICAL S'OMMAIIY 

COKPOREII'r 

Carbohydrate. 
(" DWI 

Moisture 
('lis FW) 

- -

LINE 

OK YG 

Ill':: IUl/YG 

Ill':: l1li 

LR YG 

LR IIII/YG 

LR l1li 

IlK YO 

OK IIII/YG 

DK l1li 

LII YO 

LII IIII/YO 

LII l1li 

- -

MEAN (8TD. ERROR) 
(lWIG!:] 

84.67 (0.38) 

183.17 - 86.89J 

8'.11(0.38) 
(82.73 - 85.43J 

8'.43(0.38) 
(83.62 - 85.74J 

84.55(0.38) 
(83.77 - as.o"J 

U.94(0.38) 
(83. 59 - 85. 65J 

B5.81 (0.38) 
(83.56 - 81.92] 

11. 29 (1. 00) 

[7.55 - 14 .10] 

11.63(1. 00) 
[1.20 - 14.50] 

9.13(1.00) 
[5.52 - 13.60] 

11.27(1.00) 
[7.72 - 14.70] 

11.16(1.00) 
[7.49 - 14.20] 

9.68(1.00) 
(6.0B - 14.00) 

- -

l1li or YG DIn. from IIII/YG 
MEAN (STD. ERROII) 

(ltAHGE] 

-0.57(0.41) 

(-1.46 - 0.15] 

-0.33(0.41) 
(-1.95 - 1.09] 

0.39 (0.41) 
(-0.89 - 1.42] 

-0.93(0.41) 
[-2.U - 1.10} 

0.34(0.56) 

[-0.35 - 1.20] 

1.89(0.56) 
[0.28 - S.OS} 

'0.11(0.56) 
(-1.56 - 1.23] 

1.48(0.56) 
[-0.30 - 4.S2] 

- - -

95% C1 P-VAL1ll!: 

-1.40,0.26 0.175 

-1.16,0.50 0.432 

-0.43,1.22 0.342 

-1.76,-0.10 0.028 

-0.79,1.41 0.5H 

0.77,3.02 0.001 

-1. 24, 1. 02 0.846 

0.35,2.61 0.011 

- - -
e 

- - - -
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CATEGORY 

STATISTICAL REPORT 
MONSANTO STUDY 99-01-50-01 
MONSANTO REPORT MSL-16035 

TABLE 6. ZU ORAIN: AMINO ACID, J'ATTT ACID, !"IBD., IUNKI\AL, PH1rrIC ACJ:b, '1'l\TPSIN INHIBI'l'OR, V1:TAMJ:N l!, PROXIMATE 
COIn'l!N'l' AND S'1'ATJ:STICAL StIMMAllY 

COHPOUENT LUll! 
MEAN (STD. ERROR) 

[RANGl!) 

Rll or YGI DIn. from ItIt/YG 
MEAN (STD. ZRROIl) 

[1lAIIGE] 95' CI P-VALUE 

Proximate Protein 
(% llW) 

IlK TO 10.'8(0.36) 0.60[0.36) -0.13,1.33 0.104 

Total Fat 
(% DI'I) 

IlK IU!./YCl 

IlK IU!. 

L!! YO 

LH IU!./YO 

L!! IlIl 

DIt. YO 

Pit. RR/YO 

DK RR 

LH YC; 

LH RR/YO 

LH RR 

[8.58 - 12.19) 

11.08(0.36) 
[9.41 - 12.64) 

10.76(0.36) 
[9.39 - 11.58] 

10.86(0.36) 
[10.22 - 11.84) 

10.78(0.36) 
[9.61 - 11.781 

10.:24(0.36) 
[8.62 - 12.32] 

3.47(0.12) 

[3.15 - 3.78) 

3.41(0.12) 
[2.45 - 3.90] 

3.41(0.12) 
[2.?7 - 3.93] 

3.21(0.12) 
[2.92 - 3.54] 

2.86(0.12) 
[2.U - 3.191 

2.48(0.12) 
[1.98 - 3.02] 

[-0.20 - 0.89] 

0.31(0.35) 
[-0.29 - 1.95] 

-0.066(0.36) 
[-0.67 - 1.12) 

0.5'(0.35) 
[-0.56 - 1.66] 

-0.057(0.17) 

[-0.91 - 0.621 

0.0077 (0.16) 
[-0.87 - L 05] 

-0.36(0.17) 
[-0.85 • 0.018] 

0.38(0.16) 
[-0.24. - 0.68) 

-0.40,1.03 0.377 

-0.82,0.65 0.812 

-0.18,1.25 0.135 

-0.llI,0.28 0.731 

-0.32,0.34 0.962 

-0.69,-0.023 0.036 

0.049,0.71 0.025 

-
e 
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'l'ABL1!. 7. COMBINED US/EO FORAGE, FIBER, PROXIMATE CO!l'l'EN'l' AND STATISTICAL SUMMARY 

COMPONEN'1' LINE 

Acid Detergent Fiber DI':. YG 
1% DW) 

DK RR/YG 

DK RR 

LII YG 

LII RR/YG 

LII RR 

Neutral Detergent Fiber DK YO 
(% DW) 

IlK RR/YG 

IlK RR 

LII YO 

LII RR/YG 

LII RR 

- - - -

MEAN (STD. ERROR) 
[RANGE] 

25.14 (1.17) 

(19.34 - 30.07) 

:016.00(1.18) 
(19.3~ - 34.95] 

26.35(1.18) 
(18.61 - 32.95] 

24.88(1.17) 
[17.'" - 35.67] 

:015.08(1.18) 
[17.10 - 31.97] 

:015.98(1.18) 
[18 .14 - 32.01] 

40.33(1.45) 

[31. 51 - 48.15] 

42.88(1.4') 
(34.04 - 51. 00] 

42.21(1. 47) 
[32.51 - 47.86] 

40.69(1.45) 
[)2.14 - 49.32] 

41.42(1.47) 
(32.20 - 50.53] 

43.19(1.47) 
[32.04 - 51.87] 

- -

RR or YG DIFF. from RJO./YG 
MEAN (STD. ERROR) 

[RANGE] 

0.86(0.78) 

[-4.23 - 4.87] 

-0.35(0.79) 
[-5.24 - 2.05] 

0.20(0.78) 
(-3.70 - 2.95] 

-0.90(0.79) 
[-7.12 - 3.81] 

2.55(1.07) 

[-3.20 - S.U] 

0.67 (1.08) 
[-6.96 - 4.80] 

0.73 (1. 07) 
[-3.42 - 5.34] 

-1. 77 (1. 08) 
[-140.10 - 4,48] 

- - -

95% CI P-VALUE 

-O,68,2.U 0 •• 70 

-1.92,1.2:01 0.658 

-1. 35, 1. 74 0.799 

-2.47,0.67 0.:0156 

0.43,4. 67 0.019 

-1.49,2.82 0.538 

-1.39,2.86 0.492 

-3.92,0.39 0.106 

- - -
e 

- - - -
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T.lBLII: 7. COMBINED OS/Im FOlIAGlI!: FIBU, PIlOXIMATJr CONTEN'l' AND STATISTICAL S'OMMAlIT 

COMPONXNT 

Aab 
(% OW) 

Carbohydrata. 
(% OW) 

LIla 

Dlt TG 

DK RIl/YG 

Dlt RIl 

t.II YO 

LH RIl/YG 

t.II IIll 

DK YG 

DK IIll/YG 

DK IIll 

LH YO 

LH RIl/YG 

LH RIl 

MEAN (STD. BIIllOR) 
(RJ.NOB] 

4.37(0.31) 

(3.01 - 5.96] 

4.03(0.31) 
[2.27 - 5.01] 

3.90(0.31) 
[2.14 - 5.50] 

4.98(0.31) 
(2.46 - 7.48J 

4.4:l(0.U) 
[2.93 - 6.10] 

4.69(0.31) 
[2.35 - 8.28] 

85.06(0.49) 

[83.37 - 86.~3J 

85.43(0.50) 
[83.53 - 87.941 

85.52(0.50) 
[80.93 - 88.34] 

84.05(0.49) 
[81.90 - 86.60] 

84.62(0.50) 
[82.16 - 87.68] 

84049(0.50) 
[79.72 - 88.271 

RIl or YO DIFF. frca IlIl/YG 
MEAN (STD. DROll) 

(RANGEJ 

-0.34(0.26) 

[-1.39 - 1.49] 

0.13(0.27) 
(-1. 23 - 1.00] 

-0.56(0.26) 
[-3.50 - 1.33] 

-0.28(0.27) 
[-2.34 - 1.99] 

0.38(0.42) 

[-0.87 - 1.UJ 

-0.085(0.41) 
[-1.79 - 2.83) 

0.57 (0.42) 
[-1.54 - 3.04] 

0.13(0.41) 
[-2.41 - 3.93) 

95% CI P-VALUII: 

-0.86,0.19 0.204 

-0.40,0.66 0.616 

-1. 09. -0. 040 0.035 

-0.81.0.25 0.302 

-0.47.1.22 0.376 

-0.91,0.74 0.837 

-0.27,1.41 0.182 

-0.70,0.95 0.758 

- - - -
e 
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TAIlLl!: 7. COMBINED OS/ETJ FOI\AOl!.. FIBBR, PI\OX:nIA.'t'J! COI!ITIWT A.IIID STATISTICAL stlMM.lRY 

LINE 

OK TO 

OK RR/YO 

IlK RR 

La TO 

La RR/TG 

La RR 

OK YG 

OK RR/YG 

OK RR 

LH YG 

La RR/YG 

LH RR 

- - -

MEAN (STD. ERROR) 
(P.ANGE] 

68.:12(:1.16) 

[55.00 - 77.60] 

67.35(2.18) 
[50.00 • 78.00] 

65.02(2.18) 
[43.80 - 76.80] 

69.80(2.16) 
[5!L40 - 78.50] 

68.81(2.18) 
[52.80 - 77.30] 

67 .17 (2.18) 
['8.50 - 77.l0] 

8.43(0.37) 

[6',82 - 10.35] 

B.:n(0.37) 
[6.16 - 10.80] 

8.26(0.37) 
[5.95 - 10.87] 

8.76(0.37) 
[6.97 - 10.72] 

8.84(0.37) 
[7.03 - 11.17J 

a.48(0.37) 
[5.98 - 10.63J 

- -

RR or YG DIFF. fran M/YG 
MEAN (STD. BRROR) 

[RANGB] 

-0.87(1.01) 

[-6.00 - 6.70] 

2.33(1.03) 
[-1.20 - 14.10] 

-0.99(1.01) 
[-6.60 - 5.00] 

1.63(1.03] 
[-1.90 - 7.80] 

-0.16(0.24) 

[-1.17 - l.H] 

0.016(0.23) 
[-0.92 - 1.11] 

0.073(0.24) 
[-1.12 - o.aS] 

0.35(0.23) 
[-0.79 - 1.91] 

- - -

95% CI P-VALtIE 

-2.88,1.1' 0.393 

0.28,4.37 0.026 

-3.00,1.02 0.328 

-0.41,3.67 0.115 

-0.63,0.32 0.517 

-0.44,0.47 0.943 

-0.41,0.55 0.760 

-0.10,0.81 0.125 

- - -
.-

- - - -
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TABI.J!: 7. COMBIIlED US/JIU FORAGE, FIBER, PROXlMA'I.'II: CONTDl'l' AND S'I'ATIS'l'ICAL 9llMMARY 

~ 
C/i = -., o 
~ 
N 
-..1 

CATEGORY COMPONE!IT 

Proximate. Total Fat 
(% DW) 

LllIE 

Dr: TO 

DK M/YO 

DK JIlt 

LH YO 

LH M/TO 

LH M 

MEAN (STD. ERROR) 
[RANGlI] 

2.15(0.16] 

[1.18 - 2.83] 

2.26{O.16) 
[1.18 - 3.18] 

2.32{O.16) 
[1.73 - 3.27J 

2.21{O.16) 
[1.47 - 3.22J 

2.12(0.16) 
[0.73 - 2.80] 

2.3l{O.H) 
[1.54 - 3.04] 

JIlt or YG DI7l". frCft JIlt/YG 
MEAN (srn. ERROR) 

[RANGE] 

0.11(0.17) 

[-1.06 - 0.721 

-0.064(0.17) 
[-1.52 - 1.23) 

-O.08S{0.17) 
(-1.10 - 1.13] 

-D.H(0.17) 
[-1.95 - 1.04J 

95% CI P-VALOlI 

-0.23,0.45 0.52./0 

-0.41,0.28 0.710 

-0.42,0.25 0.619 

-0.55,O.H 0.238 

-
e 
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TABL1! 8. COMBINED US/EU GRAIN: AKINO ACID, P"A'ITY ACID, FIBER, MINERAL, PHYTIC ACID, TRYPSIN INHIBITOR, VITAKIN E, PROXIXATE 
CONTENT AND STATISTICAL SUMMARY 

CATZ<lORY COMPOIlEN'l' LIIII1: 

.1.nUno Aci4 alanine OK YO 
('" Total AA) 

OK RR/YO 

PK RR 

LIt YG 

LH RII/YG 

LH RII 

Arginine OK YO 
(" Total AA) 

OK RII/YO 

OK RII 

LH YO 

LH RR/rG 

LH RR 

- - - - - -

MEAN (S'1'1). ERROR) 
(RANGE] 

1.65(0.054) 

[7.33 - 7.92] 

7.72(0.054) 
[7.36 - 8.00] 

1.73(0.05') 
[1.51 - 8.12] 

7.76(0.054) 
[7.41 - 8.00] 

7.63(0.054) 
[7.10 - 8.011 

7.57(0.054) 
[7.29 - 7.87] 

4.60(0.10) 

[4.02 - 5.21] 

4.54(0.10) 
[3.73 - 5.221 

4.50(0.10) 
[3.92 - 4.95] 

4.47 (0.10) 
[3.93 - 4.881 

4.53(0.10) 
(3.81 - 5.29] 

4.6"0.10) 
(4.04 - 5.361 

- -

RR or TG OIP'JI'. f rOlll RR/YG 
MEAN (STD. ERROR) 

[RANGE] 

0.067(0.049) 

[-0.099 - 0.31J 

-0.013 (0.045) 
[-0.27 - O.UJ 

-0.13(0.049) 
[-0.41 - 0.12] 

0.057(0.045) 
(-0.29 - 0.37J 

-0.054(0.11) 

[-0.88 - 0.58J 

0.047(0.10) 
(-0.41 - 0.88J 

0.057(0.11) 
[-0.40 - 0.48J 

-0.11 (0 .10) 
[-0.78 - 0.4sJ 

- - -

95% CI P-VALUJ: 

-0.030,0.16 0.171 

-0.10,0.078 0.779 

-0.23,-0.037 0.007 

-0.034,0.15 O.H' 

-0.27,0.16 0.621 

-0.16,0.25 0.546 

-0.16,0.27 0.596 

-0.31,0.093 0.286 

- - -
e 

- - - -
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'l'AIILB 8. COMBINED US/Jro GRAIN: »tI1llO ACID, FATTY AC:ID, TIBU, MINERAL, PHrI'IC ACID, TRnSIN INHIBITOR, VI'l'AXIN I, PROXIMAT:I 
CONTENT AND STATISTICAL SUNMARY 

CATEOORY 

Amino Acid 

COMPONENT 

a.partie acid 
C% 'l'otal loA) 

cystine 
I" 'l'otal loA) 

LINE 

OK YO 

OK RR/YG 

OK lUI. 

L!! YO 

LH RR/YG 

LH RR 

OK YG 

OK RR/YG 

OK RR 

LH YG 

LH RR/YG 

LH RR 

MEAN (S'l'D. EAAOR) 
[RANGE] 

6.69(0.060) 

[6.38 - 7.61] 

6.60(0.060) 
[6.32 - 6.89] 

6.60(0.060) 
[6.34 - 6.94] 

6.68(0.060) 
(6.40 - 6.91) 

6.60(0.060) 
[6.30 - 6.82] 

6.78(0.060) 
[6.37 - 7.11) 

~.13(0.056) 

[1.77 - 2.27) 

2.14(0.056) 
[1.80 - 2.54) 

2.07(0.056) 
[1.81 - 2.25] 

2.09(0.056) 
[1.72 - 2.42) 

2.17(0.056) 
[1.74 - ~.67] 

2.26(0.056) 
{1.96 - 2.72] 

JUt or YO DI1'"1'. from IUI./YG 
MEAN [S'l'D. ERROR) 

[RAtiQE) 

-0.086(0.064] 

[-0.72 - 0.25J 

0.00059(0.061) 
(-0.30 - 0.33J 

-0.081(0.064) 
[-0.24 - 0.18) 

-0.18(0.061) 
[-0.77 - 0.15) 

0.011(0.066) 

[-0.19 - 0.31] 

0.069(0.062) 
[-0.24 - O.H] 

0.075(0.066) 
[-0.42 - 0.27) 

-0.089(0.062) 
[-0.80 - 0.65) 

95% eI P-VALUlI: 

-O.~l,O.OU 0.183 

-0.12,0.12 0.992 

-0.21,0.046 0.205 

-0.lO,-0.058 0.004 

-0.12,0.14 0.865 

-0.055,0.19 0.272 

-0.057,0.:21 0.260 

-0.21,0.035 0.155 

,,'" - - - -
e 
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TABLE 8. COMBIRI'!D US/Ell GItAl:N: AMnIO ACID, rATTY ACID, FIBBR, MIRI'!RAL, PBYTIC ACID, TRYPSDI XIUIIllX'1'OR, VJ:TAMIN E, PROXIMA't'B 
CONTENT AND STATl:STICAL SIlK\!I.I.lty 

CATZOORT 

ADd:o.o Acid 

-

COMPONENT 

IIlutudc acid 
(% Total AA) 

"lyei.,. 
(% Total AA) 

- -

Ll:NII: 

D~ TO 

OK RR/YG 

OK RR 

LH TO 

LH IUl/TG 

LH IUl 

P1< TO 

DK M/TG 

DK IUl 

LH TG 

LH M/TG 

LH M 

- -

MEAN ( STD. ERROR) 
(1lANaE) 

19.21(0.15) 

{18.'O - 20.04] 

19.'6(0.15) 
[l8.S0 - 20.06) 

19.39(0.15) 
(18.90 - 20.00) 

19.31(0.15) 
(18.58 - 20.23) 

19.13(0.15) 
(1a.o, - 20.28] 

lB."(0.15) 
(17.91 - 19.78] 

l.U(0.0?3) 

(3.'0 - 4.21] 

3.91(0.073) 
[3.U - 4.49) 

3.83(0.073) 
(3.58 - 4.12) 

3.69(0.073) 
13.'3 - '.05) 

3.80(0.073) 
(3.52 - '.31) 

3.U(O.0?3) 
[3.56 - '.50) 

- -

M or YG DI". from. M/TO 
MEAN (STD. ERROR) 

(RANGE) 

0.25(0.13) 

(-0.27 - 0."] 

0.070(0.12) 
(-0.50 - 0.60) 

-0.18(0.13) 
(-1.18 - 0.37) 

0.20(0.12) 
(-0.53 - 1.06) 

0.016(0.066) 

(-0.20 - O.H) 

0.OB5(0.060} 
[-0.17 - 0.52) 

0.11(0.066) 
(-0.23 - 0.37) 

-0.H(O.060} 
(-0.63 - 0.l4.) 

- - -

95% Cl: P-VALUE 

-0.014,0.51 0.062 

-0.18,0.32 0.569 

-0.'5,0.081 0.171 

-0.050,0.44 0.115 

-0.12,0.15 0.805 

-0.035,0.20 0.162 

-0.020,0.24 0.095 

-0.26,-0.020 0.022 

- - -
e 

- - - -
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'I'ARLB 8. COMBINI!D tiS lEU GRAIN I AMINO ACID, PATTY ACID, FIBU, MINERAL, PHY'I'IC ACID, TRYPSIN INHIBITOR, VITAMIN E, PROXIHA'I'I! 

CATJ:QOlIY 

AmiDO Acid 

CONTlUl'l' AIqI) S~A~ISTICAL SIDlHARY 

COMPONI!NT 

bhtidina 
(" ~ot&l AA) 

i.oleucine 
(" Total AA) 

t.INE 

Olt YG 

OK RRfYG 

OK RR 

LII YCl 

LII RRfYG 

LII RR 

Dr; YCl 

DK RRfYG 

OK RR 

LII YG 

LII RR/YG 

LII RR 

MEAN (STD. BlIROll) 
[lIANG!:] 

2.83(0.0'O} 

[2.59 - 2.96] 

2.79(0.040) 
[2.52 - 3.00] 

2.80(0.0'0) 
[2.65 - 2.98] 

2.85(0.0'0) 
[2.71 - 3.07] 

2.8S{O.0'0) 
[2.73 - 3.15) 

2.93(0.0'0) 
[2.59 - 3.26] 

3.64(0.069) 

[3.32 - 3.851 

3.51(0.0691 
[3.11 - 3.BS] 

3.65(0.069) 
[3.3' - '.04) 

3.64(0.069) 
[3.14 - 4.12} 

3.70(0.069) 
[3.20 - 3.97] 

3.66(0.069) 
[2.97 - 4.11J 

RR or YG DIPI'. {"am RR/YG 
MEAN (STD. ERROll) 

[lIANG!!] 

-0.042{O.037} 

[-0.12 - 0.14] 

-0.0063(0.03') 
[-0.21 - 0.13] 

0.033(0.0371 
[-0.15 - 0.27] 

-0.042(0.034) 
[-O.ll - 0.18] 

-0.12(0.085} 

[-0.53 - 0.37J 

-0.13(0.069) 
[-0.39 - 0.28J 

0.055(0.085) 
[-0.51 - 0.76J 

0.032(0.069) 
[-0.28 - 0.67] 

95% CI P-VALUE 

-0.12,0.031 0.259 

-0.074,0.061 0.851 

-0.042,0.11 0.383 

-0.11,0.026 0.212 

-0.29.0.050 0.160 

-0.27,0.0026 0.OS4 

-0.12,0.23 o.sa 

-0.10,0.17 0.640 

- - 5 -
e 
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TAlILl!: 8. COMBINlID US/Ell GltAl:lh AKINO ACID, FA'l"l'Y ACID, FIBER, IURERAL, PHYTIC ACID, TRYPSIN INllIBITOR, VITAKIN E, PROXUIATJ: 

CATJ:OORT 

AlniXlO Acid 

- -

CONTENT AND STATISTICAL SUMMARY 

COMPONENT LINE 
MEAN (8TD. ERROR) 

[RANGE] 

RR or YO OIFF. from RR/Yel 
MEAN (STD. ERROR) 

[RANGEJ 95% CI 
------~----------------- -------- --------------------.- ------------.------------- ----------------------
leucine OK YG 1~.99(0.17) 
(% Total AA) 

[12.1S - 14.07J 

OK RR/YG 13.10(0.17) 
[12.07 - 14.09J 

OK RR 13.~2(0.17) 

(12.43 - 14.04) 

[JI YO 13.37(0.17) 
[1~.35 - 14.27J 

[JI RRtYO 13.24(0.17) 
[11.69 - 14.03) 

[JI RR 1~.93(D.17) 

ell. 74 - 13. Sl] 

ly.ine DIt Yel 3.14 (0.079) 
(% Total AA) 

(~.70 - 3.37J 

OK RR/YO 3.08(0.079) 
[2.61 - 3.75J 

OK RR 3.02(0.079) 
(2.64 - 3.42) 

[JI YG 3.00(0.079) 
[2.77 - 3.37J 

[JI RRtYO 3.13(0.079) 
[2.72 - 3.83J 

[JI RR 3.29(0.079) 
[2.85 - 4.08) 

- - - - - -

0.11(0.16) 

[-0.70 - 1.10J 

-0.12(0.14) 
[-0.94 - O.404J 

·0.13(0.16) 
[-1.07 - 0.65J 

O.ll(O.U) 
[-0.57 • 1.48J 

-0.068(0.076) 

[-0.29 - O.41J 

0.052(0.073) 
[-0.25 - 0.62J 

0.13(0.076) 
[-0.052 - 0.49J 

-0.16(0.073) 
[-0.74 - 0.22J 

- -

-0.21,0.43 

-0.40,0.17 

-0.45,0.18 

0.020,0.59 

-0.22,O.OS4 

-0.093,0.20 

-0.022,0.28 

-0.30,-0.014 

- - -

P-VALUE 

0.486 

0.421 

0.407 

0.036 

0.374 

0.473 

0.093 

0.031 

-
e 

- - - -
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TAIILl! 8. COXBlNED US/Ell GRAIN: I\HrNO ACID. rATTY ACID. FIBER. MINERAL, PHY'l'IC ACID, TIlYPSIN INIIIBlTOR. VITAMJ:N I.. PROXIMATE 
CONTENT AND 9TATISTIC~ SCMMAAY 

COMPONENT LIIIX 
MEAN (STD. ERROR) 

[RANGr.] 

JU>. or YO DIP'P'. from JU>./YG 
MEAN (STD. ERROR) 

[RANGlI:] 95% CI P-VALUI 

Amino Acid mat.hionine 
('Is Tot.al AA) 

DK TG ~.oe(O.065) 0.065(0.071) -0.077.0.21 0.364 

phenylalanine 
('Is Total AA) 

Dl< JU>./YO 

DK JU>. 

La YG 

La JU>./YG 

LX JU>. 

OK TG 

Dl( JU>./YO 

Dl( JU>. 

LH YG 

LH JU>./YG 

LX JU>. 

[1.73 - 2.35] 

2.15(0.065) 
[1.82 - 2.36J 

2.03(0.065) 
[1.66 - :2.25J 

2.02(0.065) 
[1.64 - 2.nJ 

::1.0:2(0.065) 
[1.67 - ~.63] 

~.12(O.065) 

[1.68 - 2.72J 

~.l:/.(O.042) 

[4.U - 5.451 

5.14.(0.042) 
[4.93 - 5.391 

5.14(0.042) 
[4.95 - 5.371 

5.11(0.042) 
[4.88 - 5.40] 

5.16(0.042) 
[4.78 - 5.371 

5.08(0.042) 
[4.71 - 5.341 

[-0.13 - O.~O] 

0.12(0.067) 
[-0.14 - 0.46) 

0.0052(0.071) 
[-0.53 - 0.45] 

-0.096(0.067) 
[-0.63 - 0.691 

0.015(0.046) 

[-0.23 - 0.33] 

-O.DOUCO.04l) 
[-0.13 - 0.12] 

0.045(0.046) 
[-0.25 - 0.:<71 

0.079(0.041) 
[-0.22 - 0.451 

-0.018.0.25 0.087 

-0.14.0.15 0.942 

-0.23.0.036 0.151 

-0.078.0.11 0.745 

-0.085,0.077 0.920 

-0.048.0.14 0.334 

-0.0026,0.16 0.057 

-
e 
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'l'ABLJI: B. COMBINlm US/ItT GRAIN: AKINO ACID, FA'l"l'Y ACID, FIBER, MXNBRAL, PKY'l'IC ACID, 'l'RYPSIN INHXaXTOR, vrl'AXIN E, PROXllU.'1'E 
CON'1'EN'l' UID S'l'A!rISTlCAL SUMMAltY 

CA'1'I<OOIlY COI>IPOtP!m' LIm: 

limine> Acid. prolin. OK Yo 
('" Total M) 

01'( RR/YG 

DI'( RR 

LH YQ 

LH MHG 

LH RR 

•• rine DK YO 
(% Total M) 

OK IIR/YG 

DK RR 

LH YG 

LH IIR/YG 

LH RR 

- - - - - -

MU.N (STD. BIlROIl) 
[~E] 

B.5S(0.085) 

[B.':17 - 8.89] 

8.6B(0.OB5) 
[B.40 - 8.99] 

8.67 (0.085) 
[B.ll - 9.24] 

B.76(0.085) 
[8.19 - 9.22] 

8.93(0.085) 
[8.19 - 9.31] 

B.14 (0.085) 
[7.63 - 9.30J 

5.01(0.17) 

[4.57 - 5.38) 

4.93(0.17) 
(2.62 - 5.63] 

4.95(0.17) 
[4.26 - 5.40) 

4.88(0.17) 
(3.70 - 5.41] 

4.64(0.17) 
[2.09 - S.UJ 

4.63(0.17) 
(3.21 - 5.56] 

- -

RR or YG DIl'F. ~rClll RR/YG 
MEAN (STD. EMOR) 

[RANCE] 

0.13(0.093) 

[-0.14 - 0.49] 

0.015(0.088) 
[-0.38 - 0.61] 

0.17(0.093) 
[-0.55 - 0.58] 

0.18(0.088) 
[-0.43 - 0.76] 

-0.081(0.20) 

[-2.72 - 0.46] 

-0.019(0.17) 
[-1.64 - 0.56] 

-0.23(0.20) 
[-3.20 - 1.29] 

0.0086(0.17) 
[-1.12 - 1.03J 

- - -

95% CX P-VAL11I: 

-0.052.0.32 0.155 

-0.16,0.19 0.869 

-0.019,0.35 0.077 

0.0050,0.36 0.043 

-0.49,0.32 0.687 

-0.35,0.31 0.909 

-0.64,0.17 0.248 

-0.32,0.34 0.958 

- - -
e 

- - ... -
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TABLE 8. C0KII7NED US/Ell GRAIN. AIIlNO ACID, FATTY ACID, FIBER, MINERAL, PHn'IC AC7D, TRYPS7N INHIB7TOR, v:ITAII7N E, PROX7MATE 
CON'l'E1I'1' AND STATISTICAL SUMMARY 

CA'l'l!GORY 

AnUno Acid 

COMPONEII'1' 

threonine 
(% Total AA) 

tryptophan 
(% Total AA) 

LINE 

DX YO 

DX RR/TG 

DX IU\ 

LH YO 

LH IU\/YO 

LH RR 

DI( TG 

DI( RR/TG 

DX RR 

LH YO 

LH RR/YG 

lJI IU\ 

MEAN (S'l'll. ERROR) 
[RANGEl 

3.65(0.058) 

[3.45 - 3.80] 

3.59(0.058) 
[2.76 - 3.91] 

3.58(0.058) 
[3.H - 3.76) 

3.54(0.058) 
[3.22 - 3.71) 

J.H(0.058) 
[2.52 - 3.80) 

l. 53(0.058) 
[1.06 - 1.U) 

0.60(0.020) 

[0.48 - 0.68) 

0.60(0.020) 
[0.47 - O.H] 

0.58(0.020) 
[0.47 - 0.67] 

0.58(0.020) 
[0.50 - 0.76] 

0.59(0.020) 
[0.47 - 0.75] 

0.60(0.020) 
[0.49 - 0.70] 

RR or YG DIPP. from RR/YG 
MEAN (STD. ERROR) 

[1\ANGl!] 

-0.055(0.068) 

[-0.97 - 0.171 

0.0072(0.059) 
[-0.58 - 0.20) 

-0.046(0.0681 
[-1.07 - 0.41) 

-0.OH(0.059) 
[-0.5' - 0.27) 

0.0033(0.0201 

[-0.16 - 0.13] 

0.021(0.017) 
[-0.OB4 - 0.079] 

0.0000(0.0201 
[-0.094 - 0.15] 

-0.012(0.017) 
[-0.1>0 - 0.12] 

95% CI P-VALUE 

-0.19,0.081 0.420 

-0.11,0.12 0.902 

-0.18,0.090 0.500 

-0.16,0.073 O.HB 

-0.036,0.0'3 0.867 

-0.013,0.056 0.225 

-0.030,0.050 0.614 

-0.046,0.023 0.501 

- - - -
e , 

• 
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'rULE 8. COMBINED US/E1J cmAJ:!!: AlIIINO ACID. FATTY ACID, rJ:BER, MINERAL, PHYTIC ACID, TRYPSIN INl!IBlTOlI, V7TAMIIil E, PROXXXATlI: 
COIll'I'!.NT AND S'rA'rISTXCAL SUMMA!lY 

CATltOORY COMPONENT LIlli!. 

Ami"" Acid tyrosina DK YG 
C" Tot.,l AA) 

OK Illl/YG 

OK Illl 

LII YG 

LII Illl/YO 

LII Illl 

valine OK YO 
( .. Total AA) 

DK Illl/YG 

OK RR 

LII YG 

LII RR/YG 

LII RR 

.. - - - - -

MEAN (STP. EI\ROR) 
[RANGB] 

3.46(0.13) 

[2.68 - 3.95] 

3.U(0.!3} 
[2.60 - 3.98] 

3.49(0.13} 
[2.86 - 4.02] 

3.47(0.13} 
[2.32 - 3.97] 

3.53(0.1)) 
[:2.89 - 3.85) 

3.49(0.13} 
[2.39 - 3.98] 

4.76(0.091) 

[4.44 - 4.99] 

4.65(0.091) 
[4.09 - 5.37] 

4.76(0.091) 
[4.30 - 5.17) 

4.77(0.091) 
[4.22 - 5.15) 

4.83(0.091} 
[4.23 - 5.25) 

4.86(0.091} 
[3.96 - 5.45) 

- -

RR or YO oxn. from RR/YO 
KBAN (STD. ERROR) 

[RANGE) 

-0.055(0.19) 

[-1.29 - 1.23] 

-0.082(0.18} 
[-1.10 - 1.06] 

0.055(0.19) 
[-1.08 - 1.32] 

0.036(0.181 
[-1.04 - 1.18] 

-0.11(0.11) 

[-0.52 - 0.82) 

-0.11(0.088) 
[-0.53 - 0.29] 

0.068(0.111 
[-0.62 - 0.71] 

-0.024(0.088) 
[-0.45 - 0.75] 

- - .. 

95% eI P-VAloUK 

-0.42,0.31 0.768 

-0.43.0.27 0.640 

-0.31,0.42 0.765 

-0.31,0.39 0.836 

-0.32,0.10 0.301 

-0.28,0.068 0.226 

-0.14,0.28 0.523 

-0.10,0.15 0.786 

- - -
e 

- - - -
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TABLE 8. C0M8ZI1EJ) l1S/1W OIlA:tNI AMINO ACXO. FA'l'TY ACID, FIBER, HINI!!RAL, PHrrIC ACID, TRYPSIN INHIBlTOI!., VITAMIN E, PROXl:XA'rZ 
CONTENT AND STATISTICAL SUMMARY 

CATEGOlIT 

Patty Acid 

COMPONl!!NT 

16: 0 palloitic 
('II Total FA) 

18:0 .tearic 
(\ Total FA) 

LIN!! 

OK YO 

OK M/TG 

OK M 

LII YO 

LH RR/YG 

LII RR 

OK YG 

011 RR/TG 

OK RR 

LH YG 

LH RR/YCl 

LII RR 

MEAN (STD. EMOR) 
[RANG!!:J 

9.66(0.063) 

[9.37 - 9.89J 

9.61(0.063) 
[9.27 - 10.22] 

9.U{0.063) 
[9.13 - 9.62J 

9.30{0.Oli3) 
[9.04 - 9.53) 

9.11(0.063) 
[8.79 - 9.36] 

9.03(0.063) 
(8.71 - 9.45] 

1.89(0.047) 

(1.57 - 2.291 

2.09 (0.047) 
[1.78 - 2.U] 

2.20(0.047) 
(1.93 - 2.51] 

1. 78 (0. 047) 
(1.64 - 2.00] 

1.81 (0. 047) 
[1.62 - 2.02J 

1.86(0.041) 
[1.72 - 2.00J 

RR or YO OXFF. from BR/TG 
MEAN (STD. ERROR) 

[RANGEJ 

-0.047(0.070) 

[-0.24 - 0.33) 

0.20(0.070) 
[-0.045 - 0.72] 

-0.19(0.070) 
[-0.45 - O.091J 

0.082 (0. 070) 
[-0.17 - 0.33] 

0.20(0.035) 

[-0.025 - 0.55] 

-0.10(0.035) 
[-0.33 - 0.074] 

0.032(0.035) 
(-0.066 - 0.201 

-0.050(0.035) 
(-0.16 - 0.024] 

95% CI P-VALUI! 

-0.19,0.093 0.506 

O.O~3,0.3' 0.005 

-0.33,-0.050 0.008 

-0.058,0.22 0.248 

0.14,0.27 <0.001 

-0.17,-0.035 0.003 

-0.037,0.10 0.354 

-0.12,0.019 0.153 

- - - -e 
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!'ABLB 8. COMBINED US/Jro GRAIN, AMDIO ACID, FA'M'T ACID, rIUR, MXNl!.RAL, PIIY'l'IC ACID, TRTPSIN INHIBITOR, v:ITAKIN 1:, PROXIKATE 
COtl'1'J:NT ANl) STATISTICAL 91lKMARY 

CA'rEOORY 

Fatty Acid 

- -

COMPONJ:IfT 

18:1 oleic 
(% Total FA) 

18,2 linoleic 
(% To!:al FA) 

- -

LINE 

DK YG 

DK M/YG 

DR RR 

LIt YO 

LII RR/rG 

LIt RR 

DR lrO 

DK RR/ra 

DK RR 

LII YG 

LII RR/YG 

LH M 

- -

MEAN (STD. KRROR) 
[RANGE] 

31.07(0.78) 

[2(.17 • 37.381 

32.48(0.78) 
[25.01 - 38.66J 

33.32(0.78) 
[28.88 • 36.02J 

26.72(0.78) 
[22.56 • 27.47J 

23.U(0.78) 
[21.03 • 25.72J 

23.00(0.78) 
[20.69 • 26.05J 

55.53(0.84) 

['8.72 • 62.50J 

53.98(0.84) 
[~7.36 • 61.141 

53.20(0.84) 
[49.91 • 57.79J 

62.21(0.84) 
[59.41 - 64.85) 

63.70(0.84) 
[61.42 - 66.70) 

64.13(0.84) 
[61.23 - 66.89) 

.. -

RR or YG DIn. from M/TG 
MEAN ( 9TD • I!JU\OR ) 

[RANGEl 

1.41(0.76) 

[-2.89 - 7.70) 

-0.84(0.76) 
[·5.54 - 2.89) 

-1.:a(0.76) 
[-2.80 - -0.161 

0.49(0.76) 
[-0.83 - 2.09] 

-1.55(0.79) 

[-8.48 - 3.02] 

0.78(0.79) 
(-3.15 - 5.B7J 

1.49(0.79) 
(0.19 - 3.07] 

-0.42(0.79) 
(-2.17 - 0.67) 

- - ~ 

'5% CI P-VALOl!: 

-0.092,2.92 0.065 

-2.34,0.67 0.270 

-2.74,0.27 0.105 

-1. 02, 1. 99 0.521 

-3.13,0.031 0.054 

-0.80,2.36 0.329 

-0.088,3.07 0.063 

-2.00,1.16 0.596 

- - -
e 

- - -
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TABLE 8. COMBINED liS/EO GRAIN: AHINO ACID, rATTY ACID, FIBER, KUIERAL, PKYTIC ACID, TRYPSIN INHIBI't'OR, VJ:TAHIIII B, PRCXIKATB 
CONTENT l\lIIl STATISTICAL IIUMKlIRY 

CATEOOJl.Y 

ratty Acid 

COMPONENT 

18,3 linolenic 
(% Total FA) 

~OIO araohidio 
('Ii Total FA) 

LINE 

OK YG 

OK RR/YG 

OK RR 

LH YG 

LH RR/YG 

LH RJI 

OK YG 

OJ( RR/YG 

OK RR 

LII YG 

LII RR/YG 

LII RI!. 

MEAN (STD. :ERROR) 
(Rl\NGII:] 

0.96(0.019) 

[0.89 - l.06] 

0.91(0.019) 
[0.76 - 0.99] 

0.92(0.019) 
[0.88 - 1.03] 

1.11(0.019) 
[1.02 - 1.33) 

1.11(0.019) 
[1.04 - 1.20] 

l.U(O.019) 
(0.99 - 1.31] 

0.41 (0.0000) 

[0.34 - 0.46] 

0.43(0.0000) 
[0.38 - 0.54) 

0.45(0.0000) 
[0.38 - 0.48) 

0.39(0.0000) 
[0.35 - 0.44] 

0.36(0.0000) 
(O.3J - 0.38] 

0.37(O.0000) 
(0.22 - 0.45] 

RI!. or YG DUT. frQlll RJl/YG 
MEAN (BTl). KlUIOIt) 

[RANGE] 

-0.053(0.021) 

[-0.21 - 0.058] 

-0.0064(0.021) 
[-0.12 - 0.084) 

0.00090(0.021} 
[-0.15 - 0.083] 

-0.028(0.021} 
[-0.13 - 0.089] 

0.023(0.010} 

[-0.028 - 0.13] 

-0.OH(0.010} 
(-0.072 - 0.054] 

-O.OH(O.OlC) 
[-0.064 - -0.0056] 

-0.012(0.010) 
[-0.012 - 0.16] 

95% CI P-Vl\LUB 

-0.094,-0.012 0.011 

-0.047, O. 035 0.757 

-0.04.0,0.04.2 0.965 

-0.069,0.013 0.178 

0.0030,0.044 0.025 

-0.034,0.0067 0.186 

-0.055,-0.014 0.001 

-0.032,0.0083 0.~42 

- - - -
e 
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TAlILZ I. COMBJ:MBD US/BU GRAIN. AMJ:NO ACID, FA'l'TY ACJ:D, FIBER. MJ:NBRAL. PIrY'rJ:C ACJ:D, TRYPSIN INlUBJ:TOR, VITAMJ:N B. PROXIMATE 
CONTB~ AND STATISTICAL SUMMARY 

CA'l'I!OORY 

Fatty Acid 

- -

COMPONENT 

20:1 aico •• no1e 
(% Total FA) 

~ J I a behenic 
(% Total FA) 

- -

LINE 

mr: TG 

mr: RR/YG 

DII: RR 

LH TG 

LH RR/TG 

LH RR 

mr: TG 

DII: RR/TG 

DII: RR 

LH YG 

LH RR/TG 

LH RR 

- -

IIEAII ISTD. BRROIl) 
[RANGB) 

0.33(0.0074) 

[0.30 - 0.36J 

0.33(0.0074) 
[0.29 - 0.41] 

0.34 (0.0074) 
[0.32 - 0.37) 

0.31(0.007-1) 
[0.28 - 0.34] 

0.2910.0074] 
[0.26 - 0.33] 

0.31(0.0014) 
[0.22 - 0.'0] 

0.15(0.0000) 

[0.10 - 0.18] 

0.16(0.0000) 
[0.097 - 0.22] 

0.17(0.0000) 
[O.H - 0.19] 

0.17 (0.0000) 
[0.OB3 - 0.20] 

0.12(0.0000) 
[0.075 - 0.20] 

0.16(0.0000} 
[0.090 - 0.22] 

.. -

RR or YO DUT. fram M/YO 
MIUN (STD. ERROIl) 

[RANGE) 

-0.003310.0087) 

[-0.035 - 0.0721 

-0.01510.0087) 
[-0.077 - 0.038J 

-0.019(0.0087) 
[-0.048 - 0.01S1 

-0.02210.0087) 
[-0.12 - 0.11) 

0.012(0.013) 

[-0.057 - 0.087] 

-0.0045(0.012) 
[-0.050 - 0.0'0] 

-O.OH (0.013) 
[-0.10 - 0.030] 

-0.035(0.012) 
[-0.13 - O.073J 

- - -

95% CI P-VALUB 

-0.021,0.014 0.704 

-0.032,0.0025 0.091 

-0.037,-0.0019 0.030 

-0.039,-0.00" 0.013 

-0.013,0.038 0.337 

-0.028,0.019 0.710 

-0.070, -0. 018 0.001 

-0.058,-0.011 0.005 

- - -
e 

- - - -
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TAlILZ 8. COMBINIW l1S/BU GRAIN. AMINO ACID. FAT'l'Y ACID. r~BZR, XINltRAL, PI!Y'l'l:C AC~D. TRYPSIN IImIBI'l'OR, VXTAMIIii B, PROXIMATE 
CON'I'I!:NT ARD STAT~ST~CAL SUMMARY 

CATI!:OOItY COMPONENT LINE 
MEAN (STtl. ZltltOIt) 

[RANGE] 

lUI. or YO D~". frOID. M/YG 
MEAN (STtl. ERROR) 

[RANGE] 95% CI P-VALtlE 

Fiber Acid Detergent Fiber DK YG 4..10(0.14) 
(% OW) 

[3.'3 - 5.'5] 

DK M/YG .&.37 (0.14) 
[3.B - 4.94] 

DK M '.38(0.14) 
[3.37 - 5.71] 

LH YG 4.H(0.U) 
[3.89 - 5.181 

LH RR/YO 4.11(0.14) 
[3.54 - 4.73] 

LH M '.07(0.14) 
[3.25 - 5.78] 

Neutral DetergeDt Fi~r OK YO 11.61(0.39) 
(% OW) 

[10.04 - 15.03] 

DK M/YO 12.2'(0.39) 
[10.68 - 14.07] 

DK RIt 11.80(0.39) 
[10.13 - 13.66] 

LH YO 11.61(0.39) 
[9.66 - 14.32] 

LH Rlt/YG 11.33(0.39) 
[9.53 - 13.85] 

LH RIt 11.63 (0. 39) 
[9.85 - 13.91] 

0.21(0.18) 

[-0.51 - 0.79] 

-0.012(0.17) 
[-1..'2 - 0.69] 

-0.11(0.18) 
(-1.47 - 0.66] 

0.099(0.17) 
[-1.59 - 1.391 

0.63(0.43) 

[-1.44 - 2.88] 

0.44(0.42) 
[-0.96 - 1.81] 

-0.28(0.43) 
[-3.95 - 1.691 

-0.30(0.42) 
[-3.40 - 1.691 

-0.15.0.56 0.256 

-0.35.0.32 0.941 

-0.53.0.19 0.338 

-0. :24, 0." 0.560 

-0.21,1.'8 0.140 

-0.39.1..27 0.295 

-1..13,0.57 0.513 

-1..13,0.53 0.472 

- - - -
e 
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CATEGORY 

Killerai 

STATISTICAL REPORT 
MONSANTO STUDY 99-01-50-01 
MONSANTO REPORT MSL-16035 

TABLE I. COMBINED DB/lit! GRAl:R: »aNa ACID, FATTY ACID, FIBER, MINERAL, PHYTIC ACID, TRYPSIN II!IHIBI'1'OR, VITAJaN B, PROXIMATE 
COm'lll!lT AN%) STATISTIcAL SUMMAlIY 

COHPONEI!IT 

CalciWll 
(% OW) 

Copper 
(% OW) 

LIRB 

DK YO 

DX RR/YG 

DK RR 

Ll! YO 

LH RR/YG 

LH RR 

OK YG 

DK IlR/YG 

DK RR 

LH YG 

LH RR/YG 

LH RR 

MEAN (STD. BIlROR) 
[RANGEl 

RR or YO DIFF. from RA/YG 
K!!AN (8m. ERROR) 

[RANGE] 95% CI P-VALtlB 
---------------------- -------------------------- ---------------------- --------

0.004.8(0.0002~) 

[0.0034 - 0.0073] 

0.0048 (0.00029) 
[0.0033 - 0.006S] 

0.0042(0.00029) 
[0.0030 - 0.0053] 

0.0065{0.00029) 
[0.0054 - 0.0086] 

0.0051{0.00029) 
[0.0038 - 0.0064] 

0.00Sl{0.0002S) 
[0.0036 - 0.0063J 

0.00020(0.00002) 

[0.00014 - 0.000411 

0.00018(0.00002) 
[0.00011 - 0.00026] 

0.00016(0.00002) 
[0.00010 - 0.00032J 

0.00022(0.00002) 
[0.00014 - 0.00043J 

0.00022(0.00002) 
{0.00014 - 0.00029J 

0.00017(0.00002) 
[0.00000 - 0.00026J 

-0.0000S{0.00027) 

[-0.0020 - 0.0016] 

0.00057(0.00026) 
[-0.00062 - 0.0021] 

-0.0014(0.00028) 
[-0.0022 - 0.000021 

-0.00004(0.00026) 
[-0.00000 - 0.000971 

-0.00002(0.00002) 

[-0.00024 - 0.00005] 

0.00002(0.00002) 
[-0.00011 - 0.00009J 

0(0.00002) 
[-0.00020 - 0.00008J 

0.00005(0.00002) 
[0 - 0.00011] 

-0.00059,0.00049 O.U2 

0.00005,0.0011 0.030 

-0.0020,-0.00089 <0.001 

-0.00055,0.00048 O. aaa 

-0.00006,0.00001 0.217 

0,0.00006 0.163 

-0.00004,0.00003 0.9U 

0.00002,0.00009 0.003 

_ • -_--1---1---1---1---1-- - - - - - -' -
e 

- - -
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CATEGORY 

Mineral 

STATZSTICAL REPORT 
MONSANTO STUDY 99-01-50-01 
MONSANTO REPORT MSL-16035 

TAlILII: 8. COMBImm os/lIt! ORAIN. MaNO ACID. FATTY ACID. PIBZR. MlnBRAL. PIIY'l'IC AC:ID. 'l'RTPsm ZNlUBZ'1'OR, v:tTMaN E, PROJ::IMATE 
CONTENT AND STATISTICAL SUMMARY 

COMPONEN'l' 

Iron 
(% DIQ) 

MallDe a1 UlI1 
(% OW) 

LIm: 

mo: YG 

DX RR/TG 

DX RR 

LII YO 

LII RR/YG 

LII RR 

OK YG 

ox RR/YG 

OK rut 

LH YG 

LH RR/YG 

LH RR 

HJU.N (STD. ElUIOR) 
[RANGEl 

0.0022(0.00009) 

[0.0018 - 0.0026) 

0.0022(0.00009) 
to.0014 - 0.0030) 

0.0021(0.00009) 
to.0016 - 0.0028) 

0.0020(0.00009) 
[0.0015 - 0.0027J 

0.0020(0.00009) 
[0.0015 - 0.0028] 

0.0020(0.00009) 
[0.0013 - 0.0025] 

0.12(0.0030) 

[0.099 - 0.13) 

0.12(0.0030) 
[0.093 - 0.141 

0.12(0.0030) 
[0.11 - 0.13J 

0.12(0.0030) 
[0.11 - 0.14) 

0.12(0.0030) 
[0.090 - 0.131 

0.11(0.0030) 
[0.091 - 0.13] 

RR or YO OUT. from RR/YO 
MEAN (STD. ElUtOR) 

[RANGEl 

0.00003(0.00008) 

[-0.00057 - 0.00054] 

0.00009(0.00007) 
[-0.00025 - 0.00076] 

0.00001(0.00008) 
[-0.00085 - 0.00031] 

0.00003(0.00007) 
[-0.00074 - 0.00027] 

0.0043(0.0034) 

[-0.025 - 0.040) 

-0.00084(0.0033) 
[-0~027 - 0.026] 

-0.0064(0.00H) 
(-0.030 - 0.011) 

0.0078(0.0033) 
[-0.0013 - 0.020) 

95% CI P-VALOZ 

-0.00012,0.00018 0.691 

-0.00006.0.00024 .0.224 

-0.00014.0.00016 0.873 

-0.00011.0.00018 0.645 

-0.0026.0.011 0.217 

-0.0014.0.0057 0.798 

-0.013.0.00042 0.065 

0.0013.0.014 0.019 

- - - -
e 
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STATISTICAL REPORT 
MONSANTO STOnY ~9-01-50-01 
MONSANTO REPORT MSL-16035 

'l'ABLE 8. COMB:tNZD US/EU GRA:rN. »CDIO ACID, l"A'l'TY ACID, rIBII:I\, JoIIIllEIIAL, PBr.!'IC ACID, TRYPSIIIiI IIIIIIIBITOlI, VITAMIIIiI K, PRO%IIIIA'1'lI! 

CA'I'EGORY 

Mineral 

- -

COIlilTEllil'1' ~ STATISTICAL S11)IHARY 

COKPOIIiIEN'l' 

Hang-an ••• 
(% DW) 

Pboaphorua 
(% OW) 

- -

LIllIE 

DR: YG 

DR: RR/YO 

DR: RR 

LH YO 

LH RR/YG 

LH RR 

DR: YO 

DR: RR/yG 

OK RR 

LH YO 

LH RR/YG 

LH RR 

- -

HUN (STD. KRlIOR) 
[RANGE) 

0.00052(0.00003) 

[0.00028 - 0.00083) 

0.00053(0.00003) 
[0.00031 - 0.00076) 

0.00054(0.00003) 
[0.00033 - 0.00068) 

0.00068(0.00001) 
[0.00045 - 0.00089] 

0.00052(0.00003) 
[0.00028 - 0.00063J 

0.00047(0.00001) 
[0.00026 - 0.00058] 

0.32(0.0077) 

[0.29 - 0.34) 

0.33(0.0077) 
[0.27 - 0.18) 

0.31(0.0077) 
[0.29 - 0.37) 

0.34 (0.0077) 
[0.29 - 0.39J 

0.33(0.0077) 
[0.28 - 0.38) 

0.32(0.007') 
[0.26 - 0.41] 

- -

RR or YO DIFl". from RR/YG 
~ (STD. ElU\OR) 

[lW«lE) 

0.00001(0.00002) 

[-0.00007 - 0.00016) 

. 0(0.00002) 
[-0.00011 - 0.00014) 

-0.00016(0.00002) 
[-0.00030 - -0.00004J 

O.OOOOS(O.OOOO.) 
[-0.00007 - 0.00013] 

0.014 (0.0087) 

[-0.060 - 0.09.) 

0.017(0.0083) 
[-0.034 - 0.080J 

-0.0094(0.0087) 
[-0.078 - 0.047J 

0.0083(0.0083) 
[-0.035 - 0.055] 

- - .. 

95% CI P-VALUJ: 

-0.00003,O.0000S 0.582 

-0.00005,0.00004 0.787 

-0.00020,-0.00012 <0.001 

0.00001,0.00000 0.013 

-0.0036.0.031 0.117 

0.00011.0.033 0.048 

-0.027,0.0079 a.a. 

-0.0083,0.025 0.3.2 

- - -
e 

- - - -
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STATZSTZCAL XBPORT 
MONSANTO STUDY 99-01-50-01 
MONSANTO XBPOlI'l' MSL-1603S 

'l'ABLI! 8. COKIIUIIID US/ZO GlIAl:N. AMINO ACZD, FATTY ACZD, I"ZBD, MZNElIAL, PHY'I'ZC ACZD, TRTPSZN l:NRIBlTOlt. VI'l'AMZH B, Pl\OXZItATB 

CONTJ:N'l' AND S'l'ATZSTZCAL stlNMARY 

CATEGORY 

Kineral 

COMPONENT 

PotudUlll 
('II OW) 

Zinc 
(" OW) 

LZNE 

DK YO 

DK IlR/YO 

DK lUI. 

LH TO 

LH IlR/YO 

LH IlR 

DK YG 

DK IUl./YG 

DK lUI. 

LII YG 

LII M/YG 

LII lUI. 

MEAN (S'l'D. JUtlIOll) 
[RlUIIGE] 

0.39(0.011) 

[0.36 - 0.'7] 

0.39(0.011) 
[0.3' - 0.'5] 

0.38(0.011) 
(0.3' - 0.52] 

0.37(0.011) 
[0.31 - 0.4.1] 

0.35(0.011) 
[0.31 - 0.'0] 

0.38(0.011) 
[0.33 - 0.57] 

0.0022(0.00013) 

[0.0016 - 0.0028) 

0.0022(0.00013) 
[0.0013 - 0.0031) 

0.0021(0.00013) 
[0.0014 - 0.0031] 

0.0024(0.00013) 
[0.0017 - 0.0037) 

0.0024(0.00013) 
[0.0015 - 0.0035] 

0.00H(0.00013) 
[0.0013 - 0.0034] 

lUI. or YO DZFI". from IUl./YG 
MEAN (STD. JUtlIOl\) 

[RlUIIGE) 

-0.00024(0.012) 

[-0.077 - 0.090] 

0.ourO.012) 
[-0.11 - 0.092] 

, -0.014(0.012) 
[-0.057 - O.OU] 

-0.025(0.012) 
[-0.18 - 0.041] 

0.00008(0.00007) 

[-0.00037 - 0.00060] 

0.00010(0.00007) 
[-0.00054 - 0.00056] 

0(0.00007) 
[-0.00029 - 0.00048] 

0.00009(0.00007) 
[-0.00013 - 0.00026] 

95% CZ P-VALUJ: 

-0.025,0.024 0.984 

-0.0097,0.038 0.239 

-0.038,0.011 0.:170 

-0.049,-0.0011 0.040 

-0.00005,0.00022 0.220 

-0.00004,0.00024 0.144 

-0.00014,0.00013 0.895 

-0.00004,0.00023 0.167 

- - - -• 
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STAT~ST~CAL REPORT 
MONSANTO STUDT 99-01-50-01 
MONSANTO REPORT MSL-16035 

TABLE 8. COMBInD USIJro ORAlN, AMINO ACID, rA'1"1'Y ACID, rXBBJI, IIIl:HI!KAL, PHY'I'IC ACID, TRYPS~H D1H:Il!I'l'OlI., VITAMIN B, PRO%IMATB 
CON'l'BNT AND STATISTICAL SUMMARY 

CA'l'BGORY COMPONBNT 

MilcallaDaaua P~ytic Acid 
(% W) 

TrypsiD I~ibitar 
(TIU Illig DII) 

LIHI! 

Ill': TG 

Im lUt/YG 

Ill': lUt 

La YQ 

L!I lUt/YO 

L!I lUt 

DR TG 

m; lUt/YG 

DR lUt 

LH YG 

LH lUt/YG 

L!I lUI 

MEAN (STD. ~R) 
[RAHClZ] 

0.8:1(0.041) 

[0.25 - 1.03] 

0.93(0.041) 
[0.75 - 1.15] 

0.89(0.041) 
[0.66 - 1.39) 

0.93(0.041) 
[0.78 - La] 

0.90(0.041) 
[0.7:1 - loll] 

0.88(0.041) 
[0.68 - 1.1:1] 

5.10(0.:16) 

[3.36 - 6.65] 

4.88(0.:16) 
[3.40 - 6.74] 

'.93(0.26) 
[3.96 - 6.81) 

5.16(0.:16) 
[3.84 - 6.46] 

5.18(0.26) 
[4.46 - 7.05] 

4.76(0.:16) 
[3.61 - 6.a) 

RR or TO D:I7P. from lUI/YO 
HIEAIII (STD. ~R) 

[IlA!iIQB] 

0.11(0.049) 

[-0.14 - 0.72] 

0.039(0.047) 
[-0.31 - 0.3:1] 

-0.030(0.049) 
[-0.26 - 0.16J 

0.017(0.047) 
[-0.17 - 0.20] 

-0.21(0.30} 

[-2.86 - 1.78] 

-0.048(0.30} 
[-2.2:1 - 1. 09] 

0.044(0.30) 
[-1.36 - 2.14] 

0.4:1(O.30} 
[-1.37 - 2.27J 

95% CI P-VALUZ 

0.013,0.21 0.Ol7 

-0.055,0.13 0.409 

-0.13,0.069 0.551 

-0.076,0.11 0.711 

-0.80,0.37 0.470 

-0.64,0.54 0.870 

-0.54,0.63 0.881 

-0.17,1.01 0.158 

_l---I_--II _____________________ . -_ - - - - - - - • - - - -
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STATISTICAL REPORT 
MONSANTO STUDT 99-01-50-01 
MONSANTO REPORT MBL-16035 

TULI: 8. COMBIIIl!D DS/Ell OIUUN. AKIIIO ACID, FATTr ACID, FZBU, XINEJIAL, PHl'l'IC ACID, 'l'II.Y1'SIIf INHIBITOR, VITAMIN E, PROXIMATB 
CONTENT AND STATISTICAL SUMMARY 

RR or YO DIFF. fraG IlR/YG 
MU.R (Srn. ERROR) MBAIf (STD. ERROR) 

CATZOORY COMPONBm LIRE (RANGB) (!lANGE] 95% CI P-VALtJ:! ------------- ------------------------ -------- -------~-------------- -------------------------- ----~-----------------
Miacellaneou. Vitamin K DK YO 

(1119/17 01'1) 
0.015(0.00050) -0.00000(0.00056) -0.0012,0.0010 0.860 

[0.013 - 0.018] [-0.0032 - 0.0045] 

DK RR/YO 0.015(0.00050) 
[0.011 - 0.018] 

DK IlR 0.013(0.00052) 0.0016(0.00058) 0.000U,0.002? 0.008 
[0.011 - 0.016) [-0.0018 - 0.0063] 

LH YO 0.0075(0.00050) -0.00000(0.00056) -0.0012,0.0010 0.864 
[0.0060 - 0.010] [-0.0019 - 0.00141 

LH RR/YG 0.0074(0.00050) 
(0.0051 - 0.0101 

LX RR 0.0068(0.00052) 0.00059(0.00058) -0.00056,0.0017 0.311 
[0.0048 - 0.00951 [-0.00070 - 0.0018] 

Proximate Ash DK TO 1.40(0.047) -0.068(0.060) -0.19,0.051 0.259 
(% OW) 

[1.18 - 1.58) [-0.49 - 0.34) 

OK RR/TO 1.33(0.047) 
[0.91 - 1.52) 

DK RR 1.41(0.047) -0.080(0.060) -0.20,0.039 0.184 
[1.26 - 1.581 [-0.58 - 0.181 

LX YG 1.37(0.047) 0.010(0.060) -0.11,0.13 0.866 
[1.18 - 1.57J [-0.46 - 0.23) 

LX IlR/YO 1.38(0.047) 
[1. 06 - 1. 55] 

LX IlR 1.37(0.047) 0.011(0.060) -0.11,0.13 0.848 
(1.11 - 2.U) [-1.04 - 0.42] 

- - - -
e 



-

STATISTICAL REPORT 
MONSANTO STUDT 99-01-50-01 
MONSANTO REPORT MSL-16035 

TABLI'! B. COMBINED OS/~ ORAIN: AMINO ACID, 1'ATTY ACID, 1'ISER, MINERAL, PHY'l'IC ACID, TRYPSIN IIIIIIlIITOR, VI'l'AMIR B, PROXlMA'rlI: 

o 
~ o 
~ = --, 
o ... 
l'~ 
,} 

CATEGORY 

Proximate 

CONTENT AND STATISTICAL SOMMART 

c:otIPONBNT 

Carbohydrat •• 
(% OW) 

Moistur. 
(% PW) 

LINE 

DK YO 

DK RR/ra 

DK RR 

LH YO 

Ll! RRIYG 

LH RR 

DK YG 

DK RRtYG 

DK RR 

LH YG 

LH RRtYG 

LH RR 

MEAN (STD. ERROR) 
[IWIOE] 

84.74(0.32) 

[83.08 - 86.89] 

84.20(0.32) 
[8~.50 - 85.55] 

84.38(0.32) 
[83.10 - 85.74] 

84.11(0.32) 
[80.89 - 85.78] 

95.19(0.32) 
[83.75 - 87.86] 

86.10(0.32) 
[83.56 - 88.91] 

11. 77 (0. 67) 

[7.55 - 14.50] 

11.97(0.67) 
[7.20 - 18.40] 

10.63(0.67) 
(5.52 - 13.60] 

11.78(0.67) 
[7.72 - 14.70] 

11. 57(0 .67) 
[7.49 - 14.70] 

10.58(0.67) 
[6.08 - 14.50] 

_1--1 ___________________ - ______ . __ 1---_.- _ 

RR or YO DI1'I'. fX'Olll RR/YG 
MEAN (STD. ERROR) 

[RANGB] 

-0.53(0.33) 

[-2.10 - 0.45] 

-0.18(0.31) 
[-1.95 - 1.27] 

1.08(0.33) 
[-0.89 - 3.15] 

-0.90(0.31) 
[-2.U - 1.10] 

0.20(0.4) 

[-2.04 - 4.60] 

1.34(0.41) 
[-1.35 - 6.20] 

-0.21(0.43) 
(-2.2B - 1.23] 

0.99(0.41) 
[-0.30 - 4.82] 

- - -

95% CI P-VALVI!! 

-1.19,O.1~ 0.109 

-0.80,0.4( 0.560 

0.43,1.74 0.001 

-1.52,-0.29 0.004 

-0.65,1.0S 0.642 

0.52,2.16 0.001 

-1.07, O. 64 0.624 

0.17,1.81 0.018 

- - -
e 

- - -
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S'l'A'l'ZSTICAL REPORT 
MONSANTO STUDY 99-01-50-01 
MONSANTO REPOkT MSL-16035 

TABLl!: 8. COMBINED US/EO aRAIN. AMINO ACl:O, FAT'IT ACID, PIBER, KUIZRAL, PKY'l'IC ACID, nTPSIN INHIBITOR, VITAMIN E, PI\OXIIU.Tlt 
CONTlINT AND STATISTICAL stnIMARY 

CATllGOll.T 

Proxilllat. 

COMPONZ!IT 

Protain 
(% OW) 

Total FAt 
(% DI'I) 

LINE 

OK YO 

OK M/YG 

OK RR 

LH YO 

LH M/YO 

LH RR 

DK YG 

DX M/YG 

DK RR 

LH YG 

LH RR/YG 

LH RR 

MEAN (STD. ERROR) 
IlWIlGZ] 

10.59(0.31) 

[8.58 - 13.02] 

10.97(0.31) 
[9.41 - 12.79] 

10.79(0.31) 
19.39 - 11.98] 

11. 31 (0.31) 
[9.44 - 14.85] 

10.55(0.31) 
[8.02 - 11.78] 

10.00(0.31) 
[7.61 - 12.32] 

3.28(0.11) 

12.41 - 3.78) 

3.49(0.11) 
[2.45 - 4.18] 

3.42(0.11) 
[2.77 - 3.99] 

3.21(0.11) 
[2.75 - 3.80] 

2.87(0.11) 
[2.26 - 3.65] 

2.54(0.11) 
[1.11 - 3.11) 

RR or 1'G DZPJ'. frCIII RR/rG 
MEAN (S'I'D. BRROR) 

[RANGB] 

0.38(0.30) 

[-0.36 - 0.90] 

0.19(0.25) 
[-0.94 - 1.95] 

-0.76(0.30) 
[-3.97 - 1.12) 

0.55(0.25) 
[-0.56 - 1.66) 

0.22(0.15) 

[-0.91 - 1.69] 

O.07l(O.H) 
[-0.B7 - 1.05] 

-0.33(0.15) 
[-0.99 - 0.90] 

0.34(0.H) 
[-0.36 - 1..15] 

95'" CI P-VALl1I! 

-0.:a,O.9S 0.200 

-0.31,0.69 0.H7 

-1.36,-0.17 0.013 

0.057.1.05 0.029 

-0.094,O.5~ 0.168 

-0.:a,O.35 0.618 

-0.64,-0.024 0.035 

0.056,0.62 0.019 

- - - -
e 
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1'1&lILB 9. S'tlHMAltT 07 ANl\LY'l"EB 1I:tTB .l.T LEAST ONE SIGNIFlCAN'l' COHPAAISON (P<0.05) 

---------------------P-VALUEB------------------~--
DK M/TG ..... La M/TG va. 

------------------ SAXB ------------------ BAXE 
COtrn'l'RT TISSt/B CAi'I!.OORT COMPONENT DK RJl mt TO SIGN La JU!. LR YO SIGN 

------------- --------.--------------. --------
US Porage Fiber Acid Det8r~.nt 7ib ... 0.641 0.0:2' 0.'96 0.411 

Neutral Detergent Fiber 0.236 0.011 0.528 0.684 

Proxilllata Aeh 0.803 0.713 0.159 0.015 

Grai" lImino Acid alanine 0.903 0.727 0.585 0.003 
glyci". 0.351 0.880 0.296 0.023 
hhtidi". 0.959 0.351 0.515 0.011 
proline 0.230 0.676 0.042 0.020 

Fatty Acid 16:0 pal:adtic 0.035 0.803 0.743 0.038 

0 
18:0 .tearic 0.051 <0.001 0.5H 0.463 
18: 3 linol.nic 0.116 0.001 0.264 0.292 ... 20:0 arachidic 0.801 0.109 0.846 0.033 

0 22:0 behenic 0.836 0.043 0.001 0.018 

~ Mineral Calcium 0.007 0.664 0.505 0.003 
C.::l Coppar 0.079 0.745 0.015 O.7lS _., 

Hagnaaium 0.548 0.133 0.105 0.037 
0 Mangan ••• 0.657 0.513 0.049 <0.001 ... Phoaphoru. 0.046 0.050 0.380 0.156 

N Pot ••• ium 0.046 0.170 O. 04,8 0.349 

"1 
zinc 0.016 0.015 0.068 0.748 

Miscellaneous Phytic Acid 0.428 0.033 0.953 0.443 
Vitamin E <0.001 0.905 0.638 0.934 

Proximate Aoh 0.028 0.055 0.889 0.677 
C .. rbohydratao 0.980 0.317 0.068 <0.001 
Protein. 0.900 0.758 0.114 0.001 

~ Forage Fiber Neutral Detergent Fiber 0.962 0.263 0.020 0.520 

proximate )!oistur .. 0.027 0.574 0.222 0.646 

Grain Amino Acid aapartic acid 0.881 0.167 0.034 0.168 
glycine 0.284 0.8U 0.036 0.983 
isoleucine 0.032 0.183 0.281 0.992 

e 

- .. ~ .. ~ .. ~ .. ~ .. ~ .. _1~_1~~~ __ ~-• .r __ ~-.. -- - - - - -
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TABLII 9. SUMKJlRT OF AMlILY'1'I:S WITH AT t.V.S'l' oa nCHlUClIlfl' COMPAlUSON (P<0.05) 

---;;-;;;;~-:::------P-VJ\LOES---------------- .. ---
LII IUVYQ V8. 

SJ\ME ----~------------- SJ\ME 
Coum'IlY !l.'ISSUI: CATEQO~Y COKPORlDlT DIt IlIl J:JJI: TG SIGN LH IlIl LII TG SIGN 

EU Grain Amino Acid. leucine 0.441 0.'44 0.017 0.687 
phenylalanine 0.836 0.854 0.028 0.292 

ratty Acid 16:0 palmitic 0.039 0.549 0.244 0.125 
18:0 atearic 0.027 <0.001 0.146 0.566 
20,0 arachidic 0.035 0.088 0.012 0.006 
20:1 aico.enoic 0.012 0.448 <0.001 0.035 
22:0 behenic 0.U5 0.635 0.426 0.010 

Mineral CalciUlll 0.417 0.586 0.790 <0.001 
Mangane.e 0.957 0.926 0.150 <0.001 

Proximate Carbohydrates 0.432 0.175 0.028 0.342 
Moisture 0.001 0.544 0.011 0.846 
'1'ol:.al Fat 0.962 0.731 0.025 0.036 

COMBINED Farag. Fiber Neutral Detergent Fiber 0.538 0.019 0.106 0.492 

Proximate Ash 0.61.6 0.204 0.302 0.035 
Koiatura 0.026 0.393 0.115 0.3lS 

Grain Amino Acid alanine 0.779 0.171 0.210£ 0.007 
aopartic acid 0.992 0.183 0.004 0.205 
glycine 0.162 0.805 0.022 0.095 
leucine 0.421 0.486 0.036 0.407 
lysine 0."3 0.314 0.031 0.093 
proline 0.869 0.155 0.043 0.077 

Fatty Acid 16,0 palmitic 0.005 0.506 0.248 0.008 
18: a stearic 0.003 <0.001 0.153 0.354. 
18,3 linOlenic 0.757 0.011 0.178 0.965 
::l0,0 arachidic 0.186 0.025 0.24.2 0.001 
::l0:1 eic08enoic 0.091 0.704 0.013 0.030 
22,0 babenic 0.710 0.337 0.005 0.001 

~ineral Calcium 0.030 0.84~ 0.888 <0.001 
Coppar 0.163 0.217 0.003 0.94.4 
Magnt!!ll8i1llll 0.798 0.21.7 0.019 0.065 

- - - -
e 
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TAIIIJt g. SOMMAltT or ANALY'l'lIS 'll:ITII AT LEAST OHI: 8XGIIXnCAlfT COMPAlIISOl( (P<O. 05) 

---------------------P-VALUES---------------------ox M/YG VB. LII lUl/YG VII. 

------------------ SAJIB ---~~------.------ SAM!! 
TISSUE CAfliGORY COMPONI!:NT ox lUl Olt YG SXGIil LII M La YG SXGR 

------------- ------------------------ --------
Grain Mineral Mangane.e 0.787 0.582 0.013 <0.001 

Pb.oapborua O.OU 0.117 0.322 0.282 
Pota .. i"", 0.239 0.98' 0.040 0.270 

Miscellaneous l'hytic Acid 0.409 0.027 0.711 0.551 
Vitamin B 0.008 0.860 0.311 0.86' 

ProxiDate Carbohydrate .. 0.560 0.109 0.00' 0.001 
Moisture 0.001 0.U2 0.018 0.624 
Protein 0.4.4' 0.200 0.0:19 0.013 
Total Fat 0.618 0.168 0.019 0.035 

e 

- - -
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'l'AB~ 10. F:rBn AND PROXIMAft llNGES IN J'()l\AGE FOil NON-TIlANSozmC CON'1'llOL AND COMKII!RCIAL LINl!S 

------------------------NON-TIlANSGENIC RANGES-------------------------
CATllQORY COMPONENT US EO' COMBIImO 

Fiber Acid Detergent Fiber [:12_43 - 34.21] [17.61 - 34.48] [17.61 - 34.48] 
(% DIf) 
Neutrel Detergent Fiber [35.69 - ~O. 72] [29.60 - U.57] [29.60 - 50.72] 
C% DIf) 

ProximAte Ash [3.64 - 6.01] [:1.03 - 7.49] [:1.03 - 7.49] 
(lI< OW) 
Carbohydratea (81.73 - 87.17] [81. 54 - 88.92] [81.54 - 88.92] 
(% DIf) 
Moi.tnr. [60.80 - 74.70] [n.oo - 78.80] [n.oo - 78.BO] 
(% IW) 
Protein [6.45 - 11.03] [4.93 - 10.40] [4.93 - 11.03] 
(% OW) 
Total Fat [1.54 - 3.5S] [0.79 - 3.641 [0.79 - 3.641 
(% OWl 

- - - -
e 
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TABLE 11. JUaNO ACID, FATTY ACID, rIBU, JaREllAL, PIIY'rIC ACID, TltTPSIR XHHIBI'l'OR, VITAKl:R B, AmI PROD:MATE :RAftQES 
IN GRAIN FOR NON-TRANSGENIC CONTROL AND CO~RCXAL LXNES 

------------------------NON-~SQENIC RAHGES----------------------- __ 
CATBGORY COMPONENT US Ell COMBINED 
------------- ------------------------ ---------------------- .--------------------- ---------------.------
Amino Acid alanina [7.06 - 7.93) (7.31 - 8.19) [7.06 - 8.19] 

C\ 'l'Otal A.A.) 
a%"!linin .. (3.98 - 5.17] (4.00 - 5.48) [3.98 - 5.U) 
C\ Total AA) 
aapartic acid (6.28 - 7.36] (6.39 - 7.32] [6.28 - 7.36] 
C\ 'l'Otal AA) 
eystine. (1.95 - 2.56] [1.76 - 2.94) (1." - 2.9') 
(% Total A.A.) 
glutamic acid (17.41 - 19.91) (17.94 - 20.10] [17.41 - 20.10) 
C\ TOtal A.A.) 
glyei". (3.37 - '.62] [3.37 - 4.61) [3.37 - '.62J 
(% Tetal AA) 
hiatidi"" (2.66 - 3.30] (2.58 - 3.35J [2.58 - 3.35J 
C% Total A.A.) 
bolaucin .. [3.40 - 4.02J [2.95 - 4.08J [2.95 - '.08J 
C% TOtal A.A.) 
laucine (11.33 - U.04J (12.00 - U.4lJ Cll.33 - 14.42] 
C% TOeal A.A.) 
lylin. (2.67 - 3.85] (2.63 - 3.83] [2.63 - 3.85] 
C% TOtal A.A.) 
_Uio"ine. (1. 76 - ;1. 48] (1.61 - 2.89] [1.61 - 2.89] 
C% Tot.al A.A.) 
phenylalanina [4.83 - 5.29] ('.73 • 5.46) [4.73 - 5.H] 
(% Total A.A.) 
prolin" [8.25 - 9.90J (8.03 - 9.48J [8.03 - 9.90] 
(% Total A.A.) 
serine [3.45 - 5.08] (3.62 • 5.54] [3.45 - 5.54] 
(% Tot.al A.A.) 
t.hreonine. (3.14 - 3.8'] [3.05 - 4.01] [3.05 - .1..01] 
C% Tot.al A.A.) 
tryptophan [0.48 - 0.79] [O.U - 0.72] [0.44 - 0.79] 
(% Tot.al A.A.) 
tyrosine [2.14 - 3.85] [2.51 - 4.03] [2.14 - '.03] 
r% Total A.A.) 
valine [4.58 - 5.46] [3.94 - 5.37J (3.94 - 5.(6) 
C% Tot.al A.A.) 

Fatty Acid 16: 0 palmitic [8.92 - 13.82) [S.79 - 10.72) [8.79 - 13.S::i1 
(% Tot.al FA) 

-
e 

- - -
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TABLa 11. AMUIO ACID, ".111"1'1' ACID, FIBIUt, XINll:RAL, plITl'IC ACID, '!'RTPSIN IRIIIBI'l'OP., v:ITAMIN E. AJII) pROXIM1<TE JU.NOES 
IN GRAIN FOP. NOR-'l'1U.NSGENIC CONTROL AND COIOII!RCIAL LINES 

------------------------NON-rRANSGENIC RANGES-------------------------
CATEGORY COMPOKBN'I' US En COMBINED ------------- ------------------------ _________________ ~_~__ 4_____________________ _ ____________________ _ 

Fatty Acid 18:0 at.aric [1.58 - 2.61] [1.41 - 2.13] [1.41 - 2.61) 
(% Total 1"1.1 
18: 1 ol.ie [22.72 - 37.74) [20.68 - 32.52) [20.68 - 37.74) 
('II Total 1"1.1 
18:2 linoleic [48.04 - 63.78J [33.82 - 66.07) [0.04 - 66.07) 
('II Total 1"1.1 
18:3 lino18nie [0.85 - 1.45] [0.86 - 1.31] [0.85 - 1.45] 
(% Total FA) 
20:0 aX'echidie [0.38 - 0.56) [0 .32 - 0.46) [0.32 - 0.56) 
(% Total 1"1.1 
20.1 eieo •• noie [0.26 - 0.44] [0.15 - 0.l6] [0.15 - 0.44) 
(% Total 1"1.) 
22.0 behenic [0.094 - 0.30J [0.075 - 0.23) [0.075 - 0.30) 
('II Total 1"1.1 

Fiber Acid Detergent: I"iber [2.33 - 4.82] [3.51 - 5.65) [2.33 - 5.65] 
(% DIf) 
N.utral Detergent FibaX' [8.19 - 15.13] [9.59 - 16.08] [8.19 - 16.08] 
(% OW) 

Mineral Calcium [0.0035 - 0.0086) [0.0026 - 0.0084) (0.0026 - 0.0086) 
('II Dlfl 
Copper (0.00012 - 0.00027] [0.00009 - 0.00028] [0.00009 - 0.~0028) 
(% ])W) 

Iron (0.0011 - 0.0049) [0.0014 - 0.0027) [0.0011 - 0.0049] 
('II OW) 
Magnesium [0.087 - 0.13] [0.082 - 0.16) [0.082 - 0.16) 
(% OW) 

Mangan ••• [0.00026 - 0.00075] [0.00040 - 0.00078] [0.00026 - 0.00078) 
C% OW) 
Phosphorus [0.24 - 0.38) [0.24 - 0.43) [0.24 - 0.43] 
C'II OW) 
pot .... ium. [0.32 - 0.48] [0.29 - 0.53] [0.29 - 0.S3J 
C% OWl 
Zinc [0.0015 - 0.0028] [0.0015 - 0.0033] [0.0015 - 0.0033] 
('II OW) 

Miscellaneous pbyeic Acid [0.55 - 1.28) [0.53 - 1.29] [0.53 - 1.29] 
(% OW) 

- - - -
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TAlILl! 11. AM~RO ACID, rATTY ACID, rIBER, MX~, PIfYTIC ACID, TRYPSIN INHIlIITOll, VITAMIN 2, AIID PROXIMA'1'B l\AHGlI:S 
IN GRAIN FOR NON-TRANSGEN~C CONTROL AND COMMlClCIAL LINlIS 

------------------------NOR-TRANSGENIC RANGBS-------------------------
CATEGORY COMPONENT US xu COMBINED 

Miscellaneous Trypsin Inhibitor [3.64. - 7.18] [3.40 - 6.89] [3.40 - 7.18] 
(TIU/lIlQ OW) 
VitUlin E [0.0059 - 0.0221 [0.0055 - 0.021] [0.0055 - 0.022] 
(mg/g OW) 

proximate Ash [0.81 - 1.60] [O.H - 1.82] [0.81 - 1.82] 
('II DIf) 
Carbohydrat •• [83.40 - 89.59) [83.12 - 88.88) (83.1.2 - 89.59) 
('II I:M) 
MOiature [8.37 - 14.80) [6.07 - 15.60] (6.07 - 1S.60) 
(" FIf) 
protei" [6.67 - 13.41] [7.62 - 12.09] (6.67 - 13.41) 
('II I:M) 
Total rat (1. 88 - 4.31] [loU - 3.42) [1.7( - 4.311 
(" DW) 

- - -
e 

- - - -
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Table 12. Literature and Reported Ranges for Components in Maize Forage and Grain 

Literatureb ReportedC 

Tissue Componenta Range (%) Range (%) 

Forage ProximateslFiber 
Acid detergent fiber not reported 21.4-29.2 
Ash not reported 2.9-5.1 
Carbohydrates not reported 84.6-89.1 
Moisture not reported 68.7-73.5 
Neutral detergent fiber not reported 39.9-46.6 
Total fat not reported 1.4-2.1 
Protein not reported 4.8-8.4 

Grain Amino acids 
Alanine 6.4-9.9 7.3-8.8 
Arginine 2.9-5.9 3.6-5.0 
Aspartic Acid 5.8-7.2 6.3-7.5 
Cystine 1.2-1.6 1.8-2.7 
Glutamic Acid 12.4-19.6 19.5-22.8 
Glycine 2.6-4.7 3.2-4.2 
Histidine 2.0-2.8 2.8-3.3 
Isoleucine 2.6-4.0 3.2-4.3 
Leucine 7.8-15.2 12.6-15.8 
Lysine 2.0-3.8 2.6-3.5 
Methionine 1.0-2.1 1.3-2.6 
Phenylalanine 2.9-5.7 5.0-6.1 
Proline 6.6-10.3 8.7-10.1 
Serine 4.2-5.5 4.9-6.0 
Threonine 2.9-3.9 3.3-4.2 
Tryptophan 0.5-1.2 0.4-1.0 
Tyrosine 2.9-4.7 3.7-4.3 
Valine 2.1-5.2 4.2-5.3 

Fatty acids 
16:0 Palmitic acid 7-19 9.9-12.0 
18:0 Stearic acid 1-3 1.4-2.2 
18:1 Oleic acid 20-46 20.6-27.5 
18:2 Linoleic acid 35-70 55.9-66.1 
18:3 Linolenic acid 0.8-2 0.8-1.1 
20:0 Arachidic acid 0.1-2 0.3-0.5 
20: 1 Eicosenoic acid not reported 0.2-0.3 
22:0 Behenic acid not reported 0.1-0.3 
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Table 12. Literature and Reported Ranges for Components in Maize Forage and Grain 
(continued) 

Tissue Componenta 

Grain ProximateslFiber 
Acid detergent fiber 
Ash 
Carbohydrates 
Moisture 
Neutral detergent fiber 
Total fat 

Protein 

Minerals 
Calcium 
Copper 
Iron 
Magnesium 
Manganese 
Phosphorous 
Potassium 
Zinc 

Phytic acid 
Trypsin inhibitor 
VitaminE 

Li terature b 

Range (%) 

3.3-4.3 
1.1-3.9 

not reported 
7-23 

8.3-11.9 
3.1-5.7 
2.9-6.1 

6.0-12.0 
9.7-16.1 

0.01-0.1 
0.00009-0.001 

0.0001-0.01 
0.09-1.0 

0.00007 -0.0054 
0.26-0.75 
0.32-0.72 

0.00 12-0.003 

up to 0.9% 
not reported 
0.017-0.047 

ReportedC 

Range (%) 

3.1-5.3 
1.2-1.8 

not reported 
9.4-15.8 
9.6-15.3 
2.4-4.2 

9.0-13.6 

0.003-0.006 
not reported 
not reported 
not reported 
not reported 

0.311-0.363 
not reported 
not reported 

not reported 
not reported 
0.008-0.012 

aUnits of all components as % dry wt. except: moisture as % fresh wt., amino acids as % total amino 
acids, fatty acids as % total fatty acids, trypsin inhibitor as trypsin inhibitor units/mg dry wt; and vitamin 
E as mglg dry wt. 
t>r.iterature references as follows: amino acids, fatty acids (Watson, 1982); ADF. Ash, Moisture, NDF, 
Minerals, Vitamin E and phytic acid (Watson, 1987); protein and fat first values (Watson, 1987); 
protein and fat second values (Jugenheimer, 1976). 
cReported range references as follows: ADF, NDF and pro xi mates in forage (Sanders et aI., 1996b; 
1997a); amino acids, fatty acids and proximates in grain (Sanders and Patzer, 1995; Sanders et aI., 
1996a,b; 1997a.b); ADF and NDF in grain (Sanders et at., 1996b; 1997a.b); calcium, phosphorous and 
vitamin E in grain (Sanders and Patzer, 1995; Sanders et at .• 1996a; 1997b). 

I 
I 
I 
I 

I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Monsanto Company 
Biotechnology Regulatory Sciences 

Attachment 1 

Protocol and Protocol Amendment 

Study #: 99-01-50-01 
MSL#: 16035 

Page 117 of 127 



Monsanto Company 
Biotechnology Regulatory Sciences 

Study #: 99-01-50-01 
Page 1 of9 

Monsanto Study No: 
Covance Study No: 

Study Title: 

Sponsor: 

Study Director: 

Primary Testing Facility: 

Monsanto 
Principal Investigator: 

Compositional Analysis 
Testing Facility: 

Covance 
Principal Investigator: 

99-01-50-01 
6103-224 

Expression and Compositional Analyses of Tissues 
Collected from Insect-Protected and RoundupTM Tolerant 
Corn Lines (MON 810 x GA21) Grown in 1998 U.S. and 
E.U. Field Trials 

Monsanto Company 
Biotechnology Regulatory Sciences 
700 Chesterfield Parkway North 
St. Louis, MO 63198 

Ravinder S. Sidhu 
Monsanto Company - BB5I 
Biotechnology Regulatory Sciences 
700 Chesterfield Parkway North 
St. Louis, MO 63198 
Phone (314) 737-7398 
FAX (314) 737-6189 

Monsanto Company 
700 Chesterfield Parkway North 
St. Louis, MO 63198 

Bibiana E. Ledesma 
Monsanto Company - GG4K 
Biotechnology Regulatory Sciences 
700 Chesterfield Parkway North 
St. Louis, MO 63198 
Phone (314) 737-6186 

Covance Laboratories Inc. 
Wisconsin Facility 
3301 Kinsman Blvd. 
Madison, WI 53704 

Tammy Olson 
Co vance Laboratories Inc. 
Wisconsin Facility 
3301 Kinsman Blvd. 
Madison, WI 53704 
Phone (608) 242-2712 Ext. 2697 
FAX (608) 242-2732 

01180f01.27 

I 
I 

I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Monsanto Company 
Biotechnology Regulatory Sciences 

Approved By: 

Sponsorl Testing Facility Management Rep: 

Study Director: 

Reviewed By: 

U--- ~~=~_~§::??:?:::=-::--:~C;;;::-~ 
Patrick Weston 
Monsanto Company 

Ravinder S. Sidhu 
Monsanto Company 

Monsanto Principal Investigator: 

:h;;'~;~71~ &. t~~~ 
Bibiana E. Ledesma 
Monsanto Company 

Covance Principal Investigator: 

Covance Laboratories, Inc. 

Study #: 99-01-50-01 
Page 2 of9 

Date: 

Date: Iskfrclr 

Date: 

Date: 

190i0127 

·1 



Monsanto Company 
Biotechnology Regulatory Sciences 

Study #: 99-01-50-01 
Page 30f9 

1.0 Purpose 

2.0 

The purpose of this study is to conduct expression and compositional analyses of 
tissues collected from two Insect-Protected (IP) and Roundup tolerant (or 
Roundup Ready®, RR) com hybrid test lines developed by crossing the 
genetically-modified, single-trait parental lines by traditional breeding methods. 
Each test line contains genes that encode the expression of I) the Cry lAb protein 
from Bacillus thuringiensis subsp, kurstaki RD-l which confers resistance to the 
European Com Borer (ECB) and other lepidopteran insects, and 2) the modified 
maize 5-enolpyruvylyshikimate-3-phosphate synthase (mEPSPS) protein which 
confers tolerance to RoundupTM herbicide. The study also includes the analyses of 
genetically modified, parental IP corn reference lines derived from MON 810 and 
genetically modified, parental RR com reference lines derived from GA2l. Also 
included are unmodified control lines that have background genetics 
representative of the reference and test lines but do not express either the mEPSPS 
or the CrylAb protein. 

Timelines 
2.1 Proposed experimental start date: 
2.2 Proposed experimental termination date: 

February, 1999 
April, 1999 

3.0 Experimental design 
3.1 Test, Control and Reference Substances 

3.1.1 Test Substances 
The test substances are the two IPIRR corn hybrid lines, DK591 RRlBTY 
and HC35RRI x LHI72Bt81O, grown in 1998 U.S. (Production Plan 98-
01-50-01) and E.U. (Study Plan 98-BTRR-0l-ItISp) fieldtrials (see 
Appendix 1 for listing of field sites). 

Any of the test hybrids may be deleted at any time during this study. The 
deletion and reason(s) for the deletion will be documented by amendment 
to the study protocol. 

3.1.2 Control Substances 
The control substances are the two non-transgenic com hybrids, DK591 
and LH198 x LHI72, planted in the 1998 U.S. and E.U. field trials. 

3.1.3 Reference Substances 
The reference substances are the four genetically-modified, single-trait 
parental lines grown in U.S. and E.U. field trials used to produce the two 
test lines: 
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Single Trait 
Event 
GA2l 

MON81O 

GA2l 
MON81O 

Single Trait Parental 
Reference Line 

DK591RR 
DK59lBTY 

HC35RRI x LHl72 
LH198 x LHl72Bt81OSeI2 
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Combined Trait Test 
Line 

DK591RRlBTY 

HC35RRl x LHl72Bt81O 

Appropriate standards will be used in each assay (or analytical method) as 
reference standards for the analytical procedures or calibration of 
equipment. Commercial com hybrids purchased from local growers in the 
U.S. will also be considered reference substances for the purposes of this 
study (Appendix 1). 

3.2 Test, Control and Reference Substance (T/CIR) Characterization 
For 1998 U.S. field trial samples, protein expression data in combination 
with chain-of-custody documentation will be used to verify the identity of 
the T/CIR substances. For 1998 E.D. field trial samples, protein 
expression data generated at Louvain-La-Neuve (LLN) under Study Plan 
98-GMO-06, chain-of-custody documentation and GeneCheck™ or 
ELISA for the Cry lAb protein may be used to verify the identity of T/CIR 
substances. If necessary, other tests such as polymerase chain reaction 
(PCR) assay and Roundup tolerance tests may be used to further confirm 
the identity ofT/ClR substances. 

3.3 Test System 
There is no test system for this study which uses analytical methods to 
characterize the test hybrids. Validated Enzyme-Linked ImmunoSorbent 
Assays (ELISAs) will be performed to estimate the levels of Cry lAb and 
mEPSPS proteins in tissue samples. Compositional analysis methods 
are validated assays which are currently used to evaluate nutritional 
parameters in com products for commercial purposes. 

3.4 Justification of Test System 
There is no test system. 

3.5 Procedure for Identification of Test System 
There is no test system. The analytical methods to be used for the analysis 
of tissue samples are documented as Standard Operating Procedures 
(SOPs) or equivalent. 

3.6 Description of Experimental Design 
Leaf, forage and grain samples of the corn hybrids were collected at each 
of the six field sites as detailed in U.S. Production Plan 98-01-50-01 and at 
each of seven European field sites as detailed in Study Plan 98-BTRR-Ol-

~._210i0127 
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ItISp. E.U. forage samples were processed at LLN and shipped on dry ice 
to St. Louis. All other samples were processed in St. Louis according to 
SOPs BtM-PRO-067-0 1 and ES-93-ESOP-047 -1 and stored at 
approximately _20DC or -80DC. Subsamples to be analyzed will be 
identified in worksheets and/or sample transfer forms (for Covance). Leaf 
samples will not be analyzed. Not all analyses will necessarily be 
performed on all samples from all lines. 

3.7 Proposed Statistical Methods 
The mean and range of the expression levels of the CrylAb and mEPSPS 
proteins (llg/g fresh tissue) in tissues collected from the test and reference 
lines grown in U.S. field trials (Production Plan 98-01-50-01) will be 
reported along with a standard deviation for that mean. 

Statistical analysis of the composition data will be performed at Monsanto 
using established methods. Means and ranges will be computed across 
sites for each component analyzed. Mean component values of test and 
reference lines will be compared by appropriate methods in order to 
determine substantial equivalence. 

3.8 Control of Bias 
The T/CIR substances were produced under the same agronomic 
conditions at each site within each continent. The samples will be 
analyzed by site and the order of lines will be randomized to minimize 
assay bias. The samples will be analyzed, when appropriate, in the order 
designated on the Sample Transfer Form. 

4.0 Protein Expression and Compositional Analyses 
4.1 Protein Expression Analytical Methods at Monsanto 

Extraction followed by ELISA wiII be used to determine the levels of 
Cry lAb and mEPSPS proteins in forage and grain samples according to 
current versions of Standard Operating Procedures (SOPs) BR-ME-0093 
and BR-ME-0026, respectively. Only samples produced in 1998 U.S. 
field trials (Production Plan 98-01-50-01) will be analyzed for protein 
expression under this protocol; samples produced in 1998 E. U. field trials 
(Study Plan 98-BTRR-OI-FlIt) will be analyzed separately at LLN under 
Study Plan 98-GMO-06. 

4.2 Compositional Analyses at Covance 
Processed forage and grain subsamples will be shipped on dry ice to 
Covance by overnight delivery. These samples will be labeled with the 
field study number, tissue type and a unique sample identifier. Samples 
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will be stored at approximately -20°C until analyzed. Covance may 
perform additional processing as necessary. 

The following analyses will be performed on/orage samples: proximates 
[moisture (MlOO). protein (PGEN). fat (FAAH). ash (ASHM)], acid 
detergent fiber (ADF) and neutral detergent fiber (NDFE). Carbohydrate 
(CHO) values will be estimated by calculation. 

The following analyses will be performed on grain samples: proximates 
(moisture (MlOO). protein (PGEN), fat (FSOX), ash (ASHM)], acid 
detergent fiber (ADF), neutral detergent fiber (NDFE), amino acid 
composition (TAAP), fatty acid profile (FAPM), calcium, copper, iron, 
magnesium, manganese, phosphorus, potassium, sodium, zinc (ICPL). 
phytic acid (VCXX) and trypsin inhibitor (MIXX). Carbohydrate (CHO) 
values will be estimated by calculation. 

Any additional ELISA or compositional analyses or re-analyses will be 
documented and justified in the raw data file. Appropriate standards will be used 
in each assay as reference standards for the analytical procedures or calibration of 
equipment. 

5.0 Records to be Maintained 
5.1 Monsanto Facility 

All Monsanto raw data including ELISA worksheets, computer printouts, 
and processing/extraction worksheets shall be archived at Monsanto upon 
completion of the study. 

Records will be retained of all sample transfers. analysis, the protocol and 
all deviations and amendments thereto. and copies of all letters, 
memoranda, and other correspondence related to this study. Excess 
samples will be retained until notified of final disposition by the Sponsor. 

5.2 Covance Facility 
Original data or copies will be available at Covance to facilitate auditing 
the study during its progress and before acceptance of the final subreport. 
When the final subreport is completed. original study documentation, such 
as: paper data, computer printouts, chromatograms. worksheets, data 
sheets, notes by investigators, forms specified by SOP and magnetically 
encoded records, will be retained in the archives of Covance in accordance 
with 40 CFR Part 160. 

__ ... 230f01.27 
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Supporting facility records will be retained at Co vance but will not be 
archived with the study data: refrigerator and freezer temperature records, 
instrument calibration and maintenance records. 

5.3 Covance Final Sub report 
A quality control checked and Quality Assurance accepted analytical 
subreport generated by the Co vance Principal Investigator will be 
submitted to the Monsanto Study Director to be used in preparation of the 
final report. This will include a Quality Assurance accepted spreadsheet 
that summarizes the analytical results for each sample. A final subreport 
including a data summary spreadsheet, reference standards (where 
applicable) for each assay and Method Summaries will be submitted to the 
Study Director. The raw data and final subreport will be audited by the 
Quality Assurance Unit of Covance in accordance with Covance SOPs. 
One copy of the draft report and two copies of the final subreport will be 
provided. 

6.0 Study Conduct Statement 
6.1 Monsanto Facility 

This study shall be conducted in accordance with the protocol. Any 
change, revision, or deviation from this protocol should be documented 
promptly according to the current version of SOP #GEN-POL-005 and 
communicated to the Study Director as soon as possible. All data and 
information will be recorded directly and promptly in indelible ink. The 
exceptions are electronically captured data, for which a printout will be 
generated and included with other study data. All entries will be dated on 
the day of entry and signed or initialed by the person entering the 
information. Computer printouts will be signed and dated by the person 
responsible for their generation. All data sheets must contain the Study 
number. Any change in entries will be made so as not to obscure the 
original entry, must indicate the reason for the change and must be dated 
and signed (or initialed) at the time of the change. 

6.2 Covance 
This experiment shall be conducted in accordance with the protocol and 
Covance SOPs. Any change, revision, or deviation from this protocol 
shall be documented promptly and communicated to the Study Director 
immediately. Covance Quality Assurance Unit will monitor the study 
conduct and audit the final subreport. 
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7.0 

8.0 

Confidentiality 
No raw data, worksheets or other infonnation summaries, reports, or other 
infonnation related to this study may be revealed or released to any third party 
without prior notification and authorization of Monsanto. 

GLP Compliance 
This experiment will be conducted in compliance with the United States EPA 
FIFRA Good Laboratory Practice Regulations (40 CFR Part 160). 

••••••• ,1. 25 Of 0127 
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U.S. Field Sites (Production Plan 98-01-50-01) 

Site Code City County State 
IAI Webster City Hamilton Iowa 
IA2 Bagley Guthrie* Iowa 
ILl Carlyle Clinton Illinois 
IL2 Edwardsville Jersey Illinois 
NE York York Nebraska 
IN Noblesville Hamilton Indiana 

*misidentified as Greene county in the Production Plan 

E.U. (Study Plan 98-BTRR-OI-ItISp) 

Site No. City Country 
1 
2 
3 
4 
5 
6 
7 

Fontellas 
Cas til de Vela 

Sarinena 
Sevilla 

Paderno 
Caorso 

Bagnarola 

Spain 
Spain 
Spain 
Spain 
Italy 
Italy 
Italy 

U.S. Reference Commercial Hybrids 

Site Variety Forage Grain 
IAI Croplan 561 ..J ..J 

Croplan 534 ..J ..J 
IA2 DK56ISR ..J ..J 

Cargill 7800SR ..J ..J 
ILl Garst 8481IT ..J 

Burris BX86AT ..J 
Pioneer 3394 ..J 

IL2 Pioneer 33V08 ..J 
Pioneer 32K61 ..J 
Garst 854IIT ..J 

NE Pioneer 3394 ..J ..J 
Pioneer 3374 ..J ..J 

IN Pioneer 3394 ..J ..J 
Pioneer 33A14 ..J ..J 
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Study#/SOP#: 99-01-50-01 . 

Date Change Implemented: 22 March 1999 

Page No/s. &lor Sectionls: Page 6, Section 4.2 

SOPlProtocol 
Amendment Form 

SOP Ret: GEN-POL-005 

Amendment #: 1 

Protocol/SOP originally stated: The following analyses will be performed on grain 
samples: proximates .... phytic acid (VCXX) and trypsin inhibitor (MIXX). 

Amended as Follows: The following analyses will be performed on grain samples: 
proximates .... phytic acid (VCXX), vitamin E (EFD2) and trypsin inhibitor (MIXX). 

Reason for Amendment and what impact will result from this change: To add vitamin E 
to the list of components to be analyzed in grain. Additional composition data on grain 
samples will result from this change. 

Signatures of Approval 

Study Director: 

I~ Date: 

g Facilities Management Representative: 

-.. Date: 
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