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SGC Corn Quality Reports
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“Export Catchment Areas” (ECA)

56 B0 R sthisk | (ECA)

*

430 export samples Pacific
targeted from ECAs Northwest (
representing approximately KEALFEE 20. 8% ‘ ‘
90% of U.S. Corn Exports
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Quality Factors Tested
AR RELGEDIMEITI 7V 3 —

Grading Factors {77952 — Physical Factors #3775 —
Test weight &= Stress cracks AL RTT5v%H
Broken corn Fig 100-kernel weight B 41 &

) = Kernel volume $RHFIATE
_IIZ_(())traeI%r;r:]n:;eerlg{é}? True density EDQ&FE
S b Whole kernels 5E £ #i
Heat damage #4815 Horneous (hard) endosperm
hEREE

Chemical Composition
LA R
Protein 2> /\J&
Starch 77>
Oil ;A%




2023/2024 Corn Export Cargo
Quality Report Highlights
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Overall Crop
SRR

Aggregate average

Grade Factors/
Moisture vs. 5YA

ERo7I5—/
KPEE SYALLER

S mELR—F

Chemical

Composition vs. 5YA
LR SYALEEAR

Physical Factors

vs. 5YA
MIRR D 7R —
S5YAELEEAR

Stress Cracks

100.0% of samples < FDA action

BCFM lower than TeSt_ Weight Protein Higher level for Aflatoxint
maximurr[lllcimzit for U.S. Higher Higher ZH/JZ:@%“J7H: 100.0% DY FILATISREL Y
gxtTyoBorMiz || BREERLES BUNTHIR . DFDARRIL AL LU
RE2E OB RIEE £MES 100-Kemel Weight .
TEZ BCFM Higher 100.0% of samples below FDA
Aggregate average Lower Starch BREKLEES advisory level for DON of 5.0 ppm *
Test Weight, Total TS Lower True Densit 100.0%®D 4> 7 JLAFDAD
Damage and =y =P rue bensity TAEZIINL/—ILDEIELARILD
Heat Damage Total Damage T-ﬁljﬁlgi ngher ’ 5.0 ppm % F[E 5t
rated U.S. No. 1 or Lower J:@g EER
) betzsri e is(s 4 Ol 97.2% of samples < the lowest FDA
%EE{EZ;’;JL?E){EE%:%‘& 'FE% Lower Whole Kernels Fumonisin advisory level of 5 ppm?*
TI@I%H%‘“?&I‘JJ:& AL TES Higher 97.2%MY T ILHFDATE=SU#)
Sy 7 st ilELEES ELANIILRIBEEDS ppmLl T

t5YA = Marketing years 2018/2019 through 2022/2023 T 5YA =2018/2019~2022/2023 D155 E

*Action, advisory and guidance levels for corn intended for feed use
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Grade Factors
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Grades and Grade Requirements

FREFREL

Minimum Maximum Limits of
Test Weight Damaged Kernels
=/INBEE BENDRXREE
Pounds Kilogram
per per Hectoliter Heat Damage Total
Grade Bushel FATSL/ BiB1EE #i8f5%  BCFM
Fik RoRITyi )L ~NJR) kI (%) (%) (%)
U.S. No. 1 56.0 2.1 0.1 3.0 2.0
U.S. No. 2 54.0 69.5 0.2 5.0 3.0
U.S. No. 3 52.0 66.9 0.5 7.0 4.0
U.S. No. 4 49.0 63.1 1.0 10.0 5.0
U.S. No. 5 46.0 59.2 3.0 15.0 7.0



Grade Factors

EW/MITORI—

Test Weight (Ib/bu)
BEEGRUR Ty L)
Test Weight (kg/hl)
BEE(FOTSLINIE
)ykIL)

BCFM (%)
Total Damage#31815(%)

Heat DamageZ 1815 (%)

Number of
Samples

ST )LE

381

381
389
389
389

Average

L2f~|
-

58.1

74.8
2.5
1.7
0.0

Standard
Deviation

TERE

0.71

0.91
0.61
0.86
0.01

Minimum
& /|MiE

54.8

70.5
0.3
0.1
0.0

Maximum
= AE

60.8

/8.2
4.1
11.1
0.2



Test Weight — U.S. Units (Ib/bu)

BRE - KEEAM (RVF/Tyd i)

U.S. Aggregate: 58.1 Ib/bu T e
KEEE: 58.1 RUFITyi L sl ) p
K E T 56.2 ' ,‘
» Average higher than the 5YA (57.5 Ib/bu) " P
EHEILSYA(57.5 RV KT z)L) % LlElS :7.7 58.9

» 91.8% No. 1 grade
91. 8%75\1%’%&

=, Soathiern
H Tﬁnﬂﬁa:gﬁ Gulf

j LD
- \
58.2 i i

o
0
©

MY?21/22
= MY22/23
= MY23/24

N
(0 0)
o o o
0000 o 0000 © 0000 o 0.0‘55.0 45.0

<49.0 49.0-51.9 52.0-53.9 54.0-55.9 56.0-57.9 258.0 11/1212/13 13/14 14/1515/16 16/17 17/18 18/19 19/20 20/21 21/22 22/23 23/24

Percent of Samples by Marketing Year mig&ERlY > FILOEE (%) Historical Aggregate by Marketing Year siio ks




Test Weight — Metric (kg/hl)

DRE - A—MLEGEOQTSL/ANP Ry RIL)

U.S. Aggregate 74.8 kg/ hi EXPOfiﬁ%ﬂJE\gg@Egﬁ% l}ygerage
KERET:74. 8=\=|:|7 FLINTGR) YR IL Pacific

N’orthwest } (
> Average higher than the YA (74.0 ka/hi) - s ' )
——1'11 (i5 A(74.0%05 S LINIR)IRIL) % Ag; Ly
> 91.80/0 NO. 1 grade ™ = SOLR;IthFrn
91.8%H 134 1 e Tﬁ;%ﬂ Gt |
4 ]
MY21/22 210 - s
= MY22/23 aa s 74.5 74.6
= MY23/24 73.8 739 73.8 73.8 74.0 :

0000 © 0000 © 0000 © 0.0

<63.1 63.1-66.8 66.9-69.4 69.5-72.0 72.1-74.6 274.7

11/1212/1313/1414/1515/16 16/17 17/18 18/19 19/20 20/21 21/22 22/23 23/24

Percent of Samples by Marketing Year T#&EERYTILOEE (%) Historical Aggregate by Marketing Year g;ﬁ%ﬁ%



Broken Corn and Foreign Material*

BRAELUVED

Sieve Size
12/64 inches
(0.476 cm)

/S\él/\@
HA4X
12164 42 F
(0.476 cm)

Sieve Size

6/64 inches
(0.238 cm)
/S\éL\QD
4R

6/644>F
FM /\ (0.238 cm)

"Bt % THIE

*Measured as percent of weight



Broken Corn & Foreign Material (%)

BRALE & UCEP(%)
U.S. Aggregate: 2.5%
KERE: 2.5%

> 85.6% No. 2 grade or better
85.6%Mh2FH L E

> Average lower than the 5YA (2.8%)
FHEIES5YA(2.8%) & FEl5H

|¢

MY21/22
= MY22/23
m MY23/24

AN o

0200 © 0000 © 0000 O

0.00-2.00 2.01-3.00 3.01-4.00 4.01-5.00 5.01-7.00 >7.00
Percent of Samples by Marketing Year Hig&£ERY> T ILDEIE (%)

Export Catchment Area Average

$ﬁﬁm?5L-5i1ﬂ1;E3Fi’~J1ﬁ
Pacific
Northwest
KL TS 3. 2] ' (
__ ¢
0 9
_, Soulthern

H mnﬂgﬁailgﬁ Gulf

AL
b
_ !

3.1

11/1212/1313/14 14/1515/16 16/17 17/18 18/19 19/20 20/21 21/22 22/23 23/24

Historical Aggregate by Marketing Year E*FFEE%



Harvest vs. Export Cargo
Broken Corn & Foreign Material (%)

INFERF SR DOLEE. BCFM BRFI&RY (%)

13YA Annual
3.0 A T )o 3.1 )o Difference from
i i 2.8 i 2.8 i Harvest
2.6 26 2T . BE13ER.
B EDUNFER
EDFHER

4 2.0%

[ Harvest

IR FE B
B Export
i 1 B

1112 12/13 13/14 14/15 15/16 16/17 17/18 18/19 19/20 20/21 21/22 22/23 23/24
Marketing Year ThiSEE



Whole Kernels (%) Se£$i (%)

1 Whole kernels measures the percentage of BCFM-free kernels that are
I free of chips and pericarp damage. The two kernels indicated would not
be considered whole kernels.

STEAEE, RIFTPOEEADRGEEBCFMODENRADE S D RIE(E
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Whole Kernels (%) SE£%i (%)

U.S. Aggregate: 88.0% v
KESRE: 88.0% Aiid D - p
84.3 ‘ y

KELEE
> Average higher than the 5YA (83.4%)

148 [£5YA (83.4%) & b [7] % 91.8 88.0
- ) So;tar:iern
MY21/22 mERER
uMY22/23 o - ]
u MY23/24 * > 899 o saa 805

<75.0 75.0-79.9 80.0-84.9 85.0-89.9 90.0-94.9 95.0-100.0 11/1212/13 13/14 14/1515/16 16/17 17/18 18/19 19/20 20/21 21/22 22/23 23/24

Percent of Samples by Marketing Year TiaFERIY> T ILOEIE (%) Historical Aggregate by Marketing Year Eﬁ“?f,ﬁf"“



Harvest vs. Export Cargo

Whole Kernels (%)

INFERE & i

11/12

1213 13/14

i

0D

14/15 15/16

1617 1718 18/19
Marketing Year

B SeE (%)

19/20
migEE

20/21

21/22

22/23

23/24

13YA Annual
Difference from
Harvest
1BE13EME.
BEDINFERF
EDEHER

¥ 6.5%

Harvest
- INFERF
B Export
a0 H R




Total Damage (%) #1E%5(%)

U . S . Ag g reg ate - 1 ) 7 % Expor;ﬁfétﬁ\)giaﬁ«gﬁi;{yﬁerage
KESET: 1.7° i
*$n+ 1.7% i ' ) (

0 6|
» Average lower than the 5YA (2.4%)

1.6
FEIL5YA(2.4%) & FES -
» 90.7% No. 1 grade < SOchfm
S ““-... a— al
(@] ‘L \
i ]
2.8
MY21/22 2.7 2.6
= MY22/23
= MY23/24
0 o - N -
16.6 2.52—5 o 14 06 O 0.2 06 © 00 04 ©
<3.0 3.1-5.0 | 5.1-7.0 | 7.1-10.0 | 10.1-15.0 | >15.0 | 11/1212/1313/1414/1515/16 16/17 17/18 18/19 19/20 20/21 21/22 22/23 23/24

Percent of Samples by Marketing Year mi&E+> T ILOEIE (%) Historical Aggregate by Marketing Year EE%%%



Harvest vs. Export Cargo Total Damage (%)

INEREBEHROLER BEHE (%)

13YA Annual
Difference from
Harvest
1BE13FE .,
BEDINFERF
EDEHER

4 0.7%

Harvest

i€
I Export

Lt

1112 1213 1314 14115 1516 16/17 17/18 18/19 19/20 20/21 21/22 22/23 23/24
Marketing Year Tii54&EE



Heat Damage (%) #4185 (%)

U.S. Ag regate 0.0%
KE ’;EKnJr 0%

» Only six samples had heat damage higher than 0.0%,
and only one sample had heat damage above 0.1%
(O 2%).
0.0% J:IEI%?TME%’ETLT_O)lj:6ﬂ'/7)l/0)o"} 0.1%% L
BISEIEEZRLIZDIF1Y T ILD#H#(0.2%) 6

> Average below the limit for U.S. No. 1 Grade
:Fi’ﬂ'ﬁlj:*EH%‘f&O)BEﬁlﬂE’é'F@é

> Indicates good management of the drying and
storage of corn

FOEOQL DFERERTFROBRFZEEREZRY




Chemical Composition

(82 :159




Chemical Composition

{EFAERL

Genetics, weather,
Important for poultry and

>
. ) = crop yields and
livestock feeding 3 ; .
: Supplies essential amino acids 8%% : available nl_trogen
Protein e £ sk during the growing season
*// ﬁbg M‘?Efs/ﬁ§§1¢t$ﬁ E s BiaE. Eﬂ%s IRE. £FHD

ENESR

Important for wet millers and
dry-grind ethanol
manufacturers

DIV EBEERNRT

B)— L EEEZTEE Genetics, weather

and crop yields
BB, Xz, IR=

Z A

Important by-product of wet and
dry milling

Essential feed component
DTYMNESAZ) T DEEGE
)

7B D &Rl A3 R 4

Influenced by




Chemical Composition

{EFHERL

Protein?>/\J&

(Dry BasisEz¥#X—2 %)
Starch7>7>

(Dry BasisEz#1~—2%)
Oil;ia 57y

(Dry BasisEZ#1~—2X %)

Number
of
Samples Standard |
+#> )L Average Deviation Mlnlmum Maximum

2 13 *E-i"iﬁ% &=/ME =XIE

433 8.9 033 | 80 10.0
433 71.8 038  70.1 72.8
433 3.9 014 | 35 4.4



Protein #>/\H& (Dry Basis EZ~

U . S . Ag g reg ate - 8 ] 9% Expor;ﬁfétﬁgiaﬁ«gﬁi;{yﬁerage
KEFRE: 8.9% e | ‘ p
‘

KELFER 8.8
> Average higher than the S5YA (8.5%)

EEIL5YA(B.5%)% L [E] 5 .0

|¢

- ©

Southern

. e Gulf

P15
9.2 N, A
MY21/22 ’ ]

51.0

8.9
mMY22/23 8.7 8.7
i 8.6 8.6 8.6 8.6 8.6 _
mMY23/24 8.5
8.4
8.3
7.8
S N
47 09 © 347 09 00 ©
<8.00 8.00-8.49 8.50-8.99 9.00-9.49 9.50-9.99 >10.00 11/1212/1313/1414/1515/16 16/17 17/18 18/19 19/20 20/21 21/22 22/23 23/24

Percent of Samples by Marketing Year g4 R4 > T ILOEE (%) Historical Aggregate by Marketing Year F#Z23



StarchT> 7> (Dry Basisgz¥I_X—X %)

U S A regate 71 8% Expor;ﬁfétﬁ\)giaﬁ«gﬁi;{yﬁerage
*.% 71 80/0 Pacific '1 y-
iy 718 |- {
> Average lower than the 5YA (72.1%) -- - s
EHEIXEYA(72.1%)Z& FElSH :1_7 71.8
» Gulf ECAtends to have hlghest starch X koot
7L IECAN BB BIERIZEH S —
‘L
E ,m.r* 1]
MY21/22 74.1
= MY22/23 735 73.7 73.7 739
= MY23/24 72.4

72.1 712.3 72.2 72 1 72.0 719 718

o o
19 0.0 © 0.0 0.2 ©

<71.50 71.50-71.99 72.00-72.49 72.50-72.99 73.00-73.49 >73.50 11/1212/1313/1414/1515/16 16/17 17/18 18/19 19/20 20/21 21/22 22/23 23/24

Percent of Samples by Marketing Year Hig&ERY> 7 ILOEIE (%) Historical Aggregate by Marketing Yeag;ﬁr%%%



Oil ;%> (Dry Basis EZ1&8~X—X %)

U . S . Ag g reg ate : 3 ] 9% Expor;ﬁfétﬁ\)giaﬁ«gﬁi;{yﬁerage

KEELET: 3.9% Jpecic ' p
__ 4

. 9’
> Average lower than the 5YA (3.9%) #
EHEIXSYA(3.9%)E T [E5 =

- Southern

“-.._-‘ Rail Gulf

MY21/22 e
= MY22/23 ,ﬁ" ]
= MY23/24 4.1
4.0 4.0 4.0

58.2

39 39 3.9

<3.60 3.60-3.79 3.80-3.99 4.00-4.19 4.20-4.39 24.40 11/1212/1313/1414/1515/16 16/17 17/18 18/19 19/20 20/21 21/22 22/23 23/24

Percent of Samples by Marketing Year T38&ERY> T ILDOEIG (%) Historical Aggregate by Marketing Yeargﬁg %



Physical Factors

MBR DI 7O 32—




Corn Morphology

Sourcett #2: Adapted from
Corn Refiners Association,
2011

Soft

Endosperm
EEEL

Horneous
or Hard

Endosperm
BB
N

Pericarp
MR

Tip Cap

)
AT



Physical Factors — Overview

MBI 79 2- — &

-

Stress cracks
ANVRITYY

. B,

(" Kernel weight,
volume
and density

ﬁhigsﬁﬁ

Related to
processing
characteristics,
storability and
potential for
breakage
L, 1%#1&
EL&b'd’él,

J

-

Horneous )

(hard)
endosperm

TEREZL

4

\

Whole kernels

SEE AL

\




Physical Factors

MBI 79 32—

Number of Standard
Samples  Average Deviation | Minimum Maximum

HUTJILE Y M-iﬂﬁ%g =/ME &=&XIE

Stress Cracks

ZRLRI599(%) 433 16.3 8.5 0 47
100-Kemel Weight B¥12(0) 184 w72 244 | 220 4182
Kernel Volume %:#I#&15 (cm?) 184 0.28 0.02 0.21 0.32
True Density HOFEE (g/cm®) 184 1.292  0.011 1.244  1.319
Whole Kernels SE£#i(%) 433 88 0 4.4 69.8 99.6
Horneous Endosperm f&EREEL (%) 184 36 1 83 90




Stress Cracks
ANUVRDISYY

Internal cracks in the
horneous (hard) endosperm
WRELRDISYD

Most common cause is
artificial drying
RO RNLTERIIANTLEE

Impacts breakage susceptibility, milling
and alkaline cooking

IRl S S, R 0E, 7ILHJLEZE
255




Stress Cracks AL R I59(%)

EJ'.S. Ag gregate: 16.3% Expor;ﬁcﬂajtﬁwggw%%erage
*%E‘I’: 16.3% | Pacific (

K E LT 1 '
> Avera_g her than the 5YA (9.3%) ¢
(325

N
_m,_

THTEIZ5YA(9.3%) % L [H5 ﬂ 134
> Breakage SUSCGpthIh:y higher than average of B '
f|ve revious years #EBELOTILEESFDFE - Southern
[E% @3 MY21/22 M. | Rall [
w MY22/23 W‘ﬂ%
= MY23/24 { )
16.4 16.3

0.00-4.99 5.00-9.99 10.00-14.99 15.00-19.99 220.00 11/1212/1313/1414/1515/16 16/17 17/18 18/19 19/20 20/21 21/22 22/23 23/24

Percent of Samples by Marketing Year wigsEgERHL T ILOEIE (%) Historical Aggregate by Marketing Year Efﬁﬁﬁ%



Harvest vs. Export Cargo Stress Cracks

INFERFEEHBFD LR ANLRITYD (%)

13YA Annual
Difference from
19.2 Harvest
1\ E13%E/].
BEDINFERF
EDEHER

4 35%

Harvest

i€
I Export

Lt

1112 12/13 13/14 14/15 15/16 16/17 17/18 18/19 19/20 20/21 21/22 22/23 23/24
Marketing Year THIEEE



Stress Crack Index
AL RIS IR EE

% kernels with % kernels with % kernels with
1 stress crack 2 stress cracks > 2 stress cracks
ARLRI599H L ARLRYS599H -+ ANLRI599B =
1A D D% 2 DB D% 2AEBZ LB D% = SCI
x 1 x 3 x5




Magnitude of Stress Crack Index

ARVROSYIEBEBEORE

All kernels have All kernels have All kernels have All kernels have
t no ) single double 1:multlplek
stress cracks stress cracks
" ” stress crack stress cracks b
g SwaH LROZvoH A

LROZvI %% DIVIBHS St
‘ ‘ I ‘ ‘
0 100 16 300 500

Example fij: SC7 =43%
SCI Calculation SCIGtH
(4%2 % 1) + (19%P x 3) + (20%° x 5) = 161

a: 4 kernels b: 19 kernels c: 20 kernels
4% 194 2041




Stress Cracks (%) vs. Stress Crack Index

ARLRYISYY (%)vs. A LRI S5y IE1E

50.0
43.0
40.0
35.0
30.0
235.0
20.0

5.0 @18/19 y = 2.9272x - 3.0447

5.0
0.0

4.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0
Stress Cracks (%) ARFLRI599(%)

13/14

®14/15

ANVRY SRR

Stress Crack Index



Kernel Weight, Volume and Density
2. BE

HANESE.

100-Kernel Weight
B #I & (g)

Indicates kernel
size which affects

RMDIAE L?ﬁfi{‘?’é

A A X DIGHE

* Drying rates

SR

« Flaking grit yields
in dry milling
FSA2Y2 T TIE
L—IDIR=E

Kernel Volume
AL A FE (cm?)

Kernel volume
IS indicative of

growing
conditions and
genetics

A BIEIEAE
BIRREEER
BEDREr®R
)

True Density
(grams per cubic centimeters)

EDEE
(TS LNIAEEFA—LIL)

True denS|t reflects kernel hardness

fh(d:%“#id)ﬁié”é}iﬂﬂi?‘é

ngher density — harder kernels, less
susceptible to breakage, more desirable
for dry milling and alkaline processing
BV E - BOBHISBE LI F5(3Y
DO RTILA)RE(ZELTLNDS

Lower density — softer kernels,

less at risk for development of stress
cracks if high temperature drying is
employed, good for wet milling and feed
use

BENEE - Zom0 B, SRE2LTE
ARLRIZYIHFRECYITL DTy kI T %0
SRR FEL TS




100-Kernel Weight (grams)BHILE (& 5 L)

U.S. Aggregate: “36 72 grams Export Gatchment Area Average
*lﬁ :36.727 5 s e ) D p
KE LT 33.12 ‘ y
> Average hlgher than the 5YA (36.06 g) -
.Y Sogth?rn
- 1"'-‘ Eﬁﬂ;ﬁm Gulf

MY21/22
= MY22/23
= MY23/24

37.01 36.72

36.0736.17

<29.00 20.00-31.49  31.50-33.99  34.00-36.49  36.50-38.99 >39.00 11/1212/1313/1414/1515/16 16/17 17/18 18/19 19/20 20/21 21/22 22/23 23/24

iz E R
Percent of Samples by Marketing Year W34 EY>TILDOEIE (%) Historical Aggregate by Marketing Yeaik&t D #%#



Kernel Volume FAIEFE (cm?)

U.S. Aggregate: 0.28 cm? Export Catchment Area Average

S EE&E: 0.28 cm? M ) ~ ¢

KEAL TR 0.2 f.‘
> Average similar to the 5YA (0.28 cm?)
EH1EIL5YA(0.28 cmd) EfEL 0.29 o0.29
-, Sogtar:vlarn
Gulf

32.6
s
§?|g
o
\;

26.1

MY21/22
= MY22/23
mMY23/24

0.28 0.28 0.28 0.28 0.28 0.28 0.28 0.28

0.27 0.27

0.200-0.219 0.220-0.239 0.240-0.259 0.260-0.279 0.280-0.299 20.300 11/1212/1313/1414/1515/16 16/17 17/18 18/19 19/20 20/21 21/22 22/23 23/24

Percent of Samples by Marketing Year #iB&EERH T ILOEIE (%) Historical Aggregate by Marketing Yearfﬁﬁg Al



Kernel True Density EDFHIFE (g/cm?3)

U.S. Aggregate: 1.292 g/cm3 E*"°’£§§‘§£%i@i£§§1,’?;’age
y, 3 =1- 3 orthwes D ~#
KEELET: 1.292 g/cm Nortwes 1 57 A |
> Average higher than the 5YA (1.278 g/cm3) " )1
SEHEIX5YA(1.278 glcm3) % L6 % 1.282 1.300
N Soulthern
e -
mMY23/24 f : _ ]
~ ~ 1.2911'2971_2871-295 2512671288 1.292
275 1.2781.2771.277, 514
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Horneous (Hard) Endosperm TEEEL, (%)

U.S. Aggregate: 86%
KELKE: 86%

> Average higher than the SYA (82%)
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Mycotoxins
K =1 35 Y

Aflatoxin,
Deoxynivalenol (DON or Vomitoxin)
Fumonisin
Ochratoxin A
Trichothecenes (T-2)
and Zearalenone
TI58%0
TA XL =L /—IL(DONEL=IZARIFFIV)
TEZDY
ORI UA
rJaTEH(T-2)
€75L/0
U.S. GRAINS
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Export Cargo Mycotoxin Testing

M EYTA/arY R

* Provides an assessment of the presence of aflatoxin, DON, fumonisin,

ochratoxin A, trichothecenes (T-2) and zearalenone in U.S. corn as

it reaches export pornts early in the marketrng year

miSFEDOPE, REERVEOISAEBINRICEFLERRTTZ 278D
7'7]'#—*“/:/\1//—)1/ TRV T ISRFDVA, I~U a7 FE(T-2), 'I2'7
/@/ﬁ*'lk/ﬁ%n:l:ﬁﬁ—d—é

* 181 export cargo samples tested for mycotoxins
1811¢|=0)$ﬂu|':|:'. DY TILDNIAALE DU DA R

 Reports ONLY the frequency of detected elevated levels of the mycotoxins in

export samples
WY TILBDIAANFE L ULRNILD LRI ERSN-HEDAETRET S




Aflatoxin

FDA(BREERB)
Action Levels
TIoFDUREHILAIL

A

FGIS GEF

%m%%%
Lower

Conformance
L|m|t

K

ey Aflatoxin Levels

FET7II5:F 2R )L (ppb)

Y
%

= |5 0 Level established by FGIS to indicate a detectable level of aflatoxin
ﬂe TISRF U DEHAIREL RNIVETRT =OICFGISHARET HLRIL

N\

Dairy animals, pets, immature animals and unknown destinations

B Rk H1E8Y. REFH

Breeding beef cattle, breeding swine and mature poultry
ﬁFEWI: RREEL LUK EL-RRE

H EITE (2100 RUR)

Finishing
beef cattle
{ LTS
0 50 100 150 200 250 300

Parts per Billion (PPB)
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Aflatoxin Testing Results

775X R EREE R (ppb)

» All samples tested below the
FDA action level of 20 ppb
YT I)LIET RTFDAFRFIL A
JLD20ppb% T [E-7=

> A lower proportion of
the export samples had
no detectable levels of
aflatoxin in 2023/2024
compared to the two previous
years
2023/20248R (X7 7S RF M
@Hjéhat\lz/\)bf—otﬁﬂuﬂjﬂ
;7»@&“4\!& BE2EE T [0

C\l
>
MY21/22
MY22/23
mMY23/24
™~ o
97.3 94.9 1.6 29- 0.0 23 A 11 00 O

5.0-9.9 10.0-20.0 >20.0

Percent of Samples by Marketing Year  W&&EERY L TILDOEIE (%)



Historical Aflatoxin Results

T2 XY nﬁﬁ#%o)*ﬁg

_02 :-06
3.5 ‘-09 30 1.1 1.1

5 0.0
| | | 8

6.3 2.2

8.1

12.1 122

10.1

m>20.0

10.0-20.0

5.0-9.9

<50

11/12 12/13 13114 14/15 15/16 16/17 17/18 18/19 19/20 20/21 21/22 22/23 23/24

Percent of Samples by Marketing Year wHiB4EERY>TILDEIE (%)



Harvest vs. Export Cargo
Historical Aflatoxin Results

IR FEE

=
=3

&8

tH E

=
=3

DB 775 X URBRERDKR (ppb)

Harvest Report Export Cargo Report
INFERFLR—1 ﬁi.‘ﬂ H%lﬁl'i’—h

2.1 1.1 1.1
A 6.3 2.8
11.9
97.9 98.9 ' N o7.797.c 8.9 o7. 994 Il 98.3 _—
86.1
80.2

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 11/12 12/13 13/14 14/15 15/16 16/17 17/18 18/19 19/20 20/21 21/22 22/23 23/24

Percent of Samples by Crop Year

BMEERN YT ILOEIE (%)

Hm <50

Percent of Samples by Marketing Year

TIREERNY T ILOEIE (%)
® © 10.0-20.0 = >20.0



Key DON Levels

XF—EBBTAI=INL/—ILDL AL (ppm)

3 =@
) ’g £ 2 3@ 05 Levelestablished by FGIS to indicate a detectable level of DON
2385 85 | FOISISKYBMESN TN TAFL=/ L/ —LOBRHATREL NIL
o
SR (R Swine, <50% of diet
' K. R D5EILLTF
2 All other animals not otherwise listed, <40% of diet
sl |20 LS TIEATREN TV BN, SR DAL
< 5% "g* Ruminating beef and dairy cattle
T -2 | o 10.0 older than four months
<@ )P%;I%:@Eaiﬁ:mﬁ B LD
BN AL, 3
8 T 10.0 Chickens, <50% of diet
. 5. B DSEILLT
0.0 2.0 4.0 6.0 8.0 10.0

Parts per Million (ppm)



DON (Vomitoxin) Testing Results

TAF =R /— V(RS FD V) RBREER (ppm)

> 93.4% of samples had DON
results below 1.5 ppm.
93.4%DY T ILIZDWNTT A
F /N /—)LIE1.5 ppmZF
FEl>7=

» All samples had DON results
below the 5.0 ppm FDA
advisory level
TATOY T IVIZTDODNTTA
XN/ —ILOHEBRERIT
FDAEJJ::M\)I/OD5 .0 ppm%

M BD7z

93.4

MY?21/22
MY?22/23
mMY23/24

©

© o
0.0 11 - 0.0 0.0 o
<1.5 1.5-5.0 >5.0

100.0 98.9

Percent of Samples by Marketing Year fig&EERN YT ILOEIE (%)



Historical DON (Vomitoxin) Results
TAX=NL/—L

(R b V) RBRERER

>5.0
m1.5-5.0
m<15

11/12 12/13 13/14 14/15 15/16 16/17 17/18 18/19 19/20 20/21 21/22 22/23 23/24
Percent of Samples by Marketing Year THBEEMNHTILDEIE (%)



Harvest vs. Export Cargo
Historical DON Results

$ﬁ§ﬁ§&$ﬂ.ﬁ%¢”ﬁ$§
TAXL =N/ —IVEABRBERDOHER (ppm)

Harvest Reoport Export Cargo Report
IRFERFLAR—b B H B LR —b

3.2 1.1 141 22 39 88 17 28
4.4 6.6
( (
96.8 98.997.3 e 97.5106. 108 . IS SI7 2o 1 Mlo5 4 ‘ ‘

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 11/12 12/13 13/14 14/15 15/16 16/17 17/18 18/19 19/20 20/21 21/22 22/23 23/24

Percent of Samples by Crop Year Percent of Samples by Marketing Year

BMEERN YT ILDOEIE (%) TiGEERNT T ILDOEIE (%)

EmE<15 0=9. m o >5.0




Key Fumonisin Levels

T—LGEBHT7F=20DLUAR)L(ppm)

S dm
BEEESE | o5 Level established by FGIS to indicate a detectable level of fumonisin
L o2 FGISIZKYFRESN TS TEZ L VDR ATREL RN ILE R T
S % g, Equids and rabbits, <20% of diet
o T BREVYT SEMO2ELLT
10.0 All other animals not otherwise listed, <50% of diet’
T = [EDNIRENTULEWEIY), SR O5E| LT
CIRS 500 Swine and catfish, <50% of diet
sgex ) BREFT TR, AR D5EILLT
w < GJ; . .
S~ | 300 KRR BMYEEERE . AR D5HILLT
S Ruminants >three months old for slaughter, <50% of diet
00:0 REBY. 3 BB L EDOEER. EHO5HLT
L 100.0 Poultry slaughter, <50% of diet
[ { { { { BERARE. fHO5EILT
0.0 20.0 40.0 60.0 80.0 100.0

Does notinclude mink. = > & E 4L, Parts per Million (ppm)



Fumonisin Testing Results

7TV UREBRER (ppm)

» 97.2% of samples were below
the lowest FDA advisory level

of 5.0 ppm N
97.2 %MDY TILIEZFDAEIESL o
NILEIE{EDS.0ppmZE T [E5 VY1799
MY22/23
mMY23/24
. © o
100.0 94.3 0.0 51 N 0.0 0.0 O 0.0 0.6 O

5.0-9.9 10.0-30.0 >30.0
Percent of Samples by Marketing Year miBEEY T ILOEIE (%)



Harvest vs. Export Cargo Fumonisin Results

INFERF CEHBRORE JE=ZS UEEFER (ppm)

Harvest Report Export Cargo Report
INFEREL R—b M ELAR—k
1.1 1.7
6.7 5.1
98.9 98.9 98.3
85.7
2019 2020 2021 2022 2023 MY19/20  MY20/21 MY21/22  MY22/23  MY23/24
Percent of Samples by Crop Year Percent of Samples by Marketing Year
BYEERNYTILDEIE (%) HISEERN YT ILDEIS (%)

mm <50 m = 5.0-9.9 = 10.0-30.0 m >30.0



Ochratoxin A Testing Results

A0SR ARERSER (ppb)

» Third year of ochratoxin A
testin

A IS E L ARBRD 34 B

» 97.8% of the samples tested
below 5.0 ppb, the European
Commission’s established
maximum level for ochratoxin A.
BRI R DY T ILDIT.8%D,
FINE SR MNEDIA TR
D/%O)Es—d(l/\)bd)S.O ppbZ T

A

» The FDA has issued no advisory
levels for ochratoxin A. ‘
FDAIZA VSR VADEIGELA
ILEFERLTLVEL

97.8

MY?21/22
MY?22/23
mMY23/24

N ©
198 29 - 00 06 O

80.2 96.6

<5.0 5.0-10.0 >10.0

Percent of Samples by Crop Year gmEgEsYLFILOEIS (%)



T-2 Testing Results

T-28 &R (ppm)

» Third year of T-2 testing

T-2:BR D34 B =
» 100.0% of the samples tested =
below 1.5 ppm
HERFRDH LT ILD100.0%A8 MY21/22
1.5ppmZ T [ES = MY23/24
o o
100.0 100.0 0.0 0.0 o 0.0 0.0 o
<1.5 1.5-5.0 >5.0

Percent of Samples by Crop Year 8#MEENYTILOBEIE (%)



Zearalenone Testing Results

750/ HBRER (ppm)

» Third year of zearalenone
testing )
ET7IL/UBRBRDIFEE

» 100.0% of the samples tested
below 1.5 ppm
HETRDY T ILD100.0%H
1.5ppm% T A5

100.0

<
00 00 O

100.0 100.0

<1.5 1.5-5.0

Percent of Samples by Crop Year

MY21/22
MY22/23
= MY23/24

<
00 00 O

>5.0

BMEENY T ILOEIE (%)



Export Cargo Report Conclusions

BMHERYALR—rDFEED

v 2023/2024 U.S. corn exports were, on average, better than or equal to U.S. No. 2 for all grade

factors
?92?/2024%)1%@@%& roEOOVIE. R WTDFERI7I2—(ZDOWNWTEHRE2FH L. &
ZDIlZ

v’ Relative to their respective 5YAs, higher averages for test weight and whole kernels and lower

averages for BCFM and total damage were observed.
TNENDSEFYICHAN, ZIEEETEADOESIEEL BCEMEFREGZ O FYIFIEM 1=,

v'Hot and dry conditions late in the growing season may have contributed to the increased stress
cracks found in this year’'s samples.
FHRHAORFICHREFZENMEWN-CEN. SEDYUTIVICRoNF=AFL A5y OEMIZD
M o=-RIBEMEN B D,

v’ Samples reflective of a growing season not conducive to the development of most mycotoxins.
TR EBHIEFEEAEDIAANE D UNRRELIKVVKRIZ-=2&FRLTLVS



Other Components of the Report
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J.S. Corn Export System
KEErrYEOODEHE AT L

urvey and Statistical nayS|s Methods
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B Testing Analysis Methods
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Historical Perspective
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Building a Tradition
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Thank You!
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U.S. Grains Council
2023/2024
Corn Export Quality Report
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How Does U.S. Grain Move?

KEEOFVOE

Storage: Subterminal Elevator Export Elevator

= On-Farm Storage Bulk Purchaser | BMHILA—5—

= Country Elevator . HIJA—3F)LTLR—4— i

B AOBASE | §

[RIBRTRAT ERTUR1—H— M

AV —ILA TR — LTSRS T ® ® International

| i5-WH T 15 REME R gy Buyers
ZEEE , E /A —
Domestic End-Users: i
) Truck = Ethanol plant -

838 | imummmmm - Rail
N—T IR | ~_—~_~_~ Barge/Ship

Eﬁidrmiill: Transfer to
Livestock Feeding Facility :E[fls‘lff-g’—lziﬁjﬁ
Malter
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IN—T AR/

Farm Storage: Subterminal Elevator Expnrt Elevator
B35 = On-Farm Storage Bulk Purchaser . HILAR—4—
= Country Elevator 'U'jﬁ—ﬁ')l«ll/\—@— i
RE | EAE : ?
- RIBRTRAR v

AU —TLR—4:

Sl Bt o
8%
21%
1%

Grain movement to international buyers':

B OEN 1—F—FTOHEHE
M 45%
RS, 35%

[—7) ([ 20%

Source: Transportation of .5, Grains A Modal Share Analysis
ams.usda. gov'sites/defaultfiles/meaiaModal une 2015 pdf

NI R 1—Y— International
“IH)— LTSGR TG N T 15 - Buyers

Domestic End-Users:

R A KBRS il E3l) VAN o o

' \Jr _Z':
------- Truck v
IR Rail
S~~~ Barge/Ship s

Ethanol plant v
Eﬁ:idrmll: -ﬂ Transfer to
. . . End-Users
Livestock Feeding Facili . .
Malter 9 Y I‘/FJ—"f—IZ?lﬁlﬁ

The llnlted States has:
KEOEDH

125 m||||on 125 F % O04A—FJL

km of highways (enough to go around the equator 31 times)
N A DEEH (FE1RDI1FHEY)

2275 5FFAA—b

km of railways (more than any other chyntry in the world)

HREE D BERE (1 RS 14D)
1755,800F+AA—k)L

km of waterways (twice the length of the Nile River)
KEBDEERE (FA LN DESD24E)

U.S; GRAINS
WwWWw.grains.org



Testing Analysis
‘Methods
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Test Weight (Ib/bu or kg/hl)

BRERURITYoIVERIEZFTOTSLINGR)YRIL)

Test weight is a measure of the volume of grain required to fill a Winchester bushel (2,150.42 cubic inches).
Test weight is a part of the FGIS Official U.S. Standards for Corn grading criteria.

BREIX. V1o FIRI—T U TIL(2,15042F A4V F)aiE=-F F-OITBELGRBMDAEDIEETH D,
BEEIMIEOICERBEEDHDFGISARKERED—ETH D,

The test involves filling a test cup of known volume through a funnel held at a specific height above the test
cup to the point where grain begins to pour over the test cup’s sides. A strike-off stick is used to level the grain
in the test cup, and the grain remaining in the cup is weighed. The weight is then converted to and reported in
the traditional U.S. unit, pounds per bushel (lb/bu).

HERTIE, FPOBRBIDOMO>TVWSATRAMYVTIZ. ZOLAT—EDESSICHRESNRIZHNT, TRAMNYT
DOEBINSHSNETETrYERALEIEFEANDS, ASAIFT- AT EFEIENLZBYTYANLTT AN Y
TOrEAILEELSICL. AVTICESAIERAVDEELZE AT 5. COEEZGHINGREDELTHSH1
TV )LEYDRUREE(b/bu)ITELTHRET 5,



Broken Corn & Foreign Material (%)

En & BEARY(%)

BCFM is part of the FGIS Official U.S. Standards for Grain and grading criteria.
BCFMIEFMERBEEDT-O DFGISAKKERED—IPTH D,

The BCFM test determines the amount of all matter that passes through a 12/64th-inch round-hole sieve and all matter other than corn that
remains on the top of the sieve. BCFM measurement can be separated into broken corn and foreign material. Broken corn is defined as all
material passing through a 12/64th-inch round-hole sieve and retained on a 6/64th-inch round-hole sieve. The definition of foreign material is
all material passing through the 6/64th-inch round-hole sieve and the coarse non-corn material retained on top of the 12/64th-inch round-hole
sieve. BCFM is reported as a percentage of the initial sample by weight.

BCFMERER TIX B FE12/641F DA ASDVEBEBT H2IT R TOMELSIVIDSSVDREICESVEAIVLUNDI A TOYEDEL A
EY %, BCFMDBIFE L. BB EBARYDAIEICHTEHENTED, WIENIE. BRE12/64 1O FDOAASDVEREBL., HFEZ6/640 5%
LWOREAICERLITATOMELERIND, BFRE6/64MVFOAASDINERIBTHITNTOMEL, BFES12/6455L\OFKRAIELH7EAD
SLNDENYET R TERYETET S, BCFMIL S ARBDE R/ S— U THET 5, Sieve Size

12/64 inches
(0.476 cm)

/S\éll\q)
/ HA4X
12/64 41 F
(0.476 cm)
/\ Sieve Size
6/64 inches

(0.238 cm)

T bﬂélf' 4
FM 6/641>F
(0.238 cm)

*Measured as percent of weight E £ % TllE



Whole Kernels (%)

5T = AL (%)

In the whole kernels test, 50 grams of cleaned (BCFM-free) corn are inspected by the kernel. Cracked, broken or chipped
grain, along with any kernels showing significant pericarp damage, are removed. The whole kernels are then weighed, and
the result is reported as a percentage of the original 50-gram sample. Some companies perform the same test but report
the “cracked & broken” percentage. A whole kernel score of 97.0% equates to a cracked & broken rating of 3.0%.

SEE PR TIE. 50 gD V) —2 75 (T BEBCFM NEENTULVELY) MIEADDE 1 FIT DRSS, B8R BEFEARITOD
HOMZIT T BREOEENBEELGHLRMYR Bol-T2h OEEFATEL. EREZHM 509 DYUTILICHEHDEE
(INN—tEUM)TRY, ACEBRZER L. [BHIWIB I RELTHEITDIEELH L. TERDENI7.0%EVNSDIFER &BFIE
£ 3% ITHET D,

Whole kernels measures the percentage of BCFM-free kernels that 1

| are free of chips and pericarp damage. The two kernels indicated 1
I would not be considered whole kernels. :
1

1

SEefiElE, RITPERADIESLZEBCFMOLRNRADE S DRIEE, &
/\ ' I'J"\’-’EBZ( BELAHIBAIETEEREALEINEL
FM /\A 2 /»7
\ D /
12/64 inches
/\ 12/644 2 F
\ /{ 6/64 inches

6/641F




Total Damage and Heat Damage (%)
Moisture (%)

WREERBRE(%)BXVKFETE(%)

Total damage is part of the FGIS Official U.S. Standards for Grain grading criteria.
BIBGEEEDERBEED-ODFCISARKKERED—TTH S,

A trained and licensed inspector visually examines a representative working sample of 250 grams of BCFM-free corn for
damaged kernels. Types of damage include blue-eye mold, cob rot, dryer-damaged kernels (different from heat-damaged
kernels), germ-damaged kernels, heat-damaged kernels, insect-bored kernels, mold-damaged kernels, mold-like substance,
silk-cut kernels, surface mold (blight), mold (pink Epicoccum) and sprout-damaged kernels. Total damage is reported as the
weight percentage of the working sample that is total damaged grain.

BEZT A REZHTHRBRIBHAEN, 2500 5 LD, BCFMOGEWWRKGERY > TILOFIZ, EERNGLHL
ZERICKYRART 5, BEDEHICIETIL—TFTAE—ILL, 2378 v b, EREEICKIEGH BEGHEIIELGD) .
EFEEH. REGH. FRIEBGH. HERGH. HEHERYE. VIULIUMN, REHAE (EWHhE) . HE (pink
Epicoccum) S X UFEBRLGEENH D, RIBIERIY U TILOBRBEROEEL UN—t2 ) THRET S,

Heat damage is a subset of total damage and consists of kernels and pieces of corn kernels that are materially discolored
and damaged by heat. Heat-damaged kernels are determined by a trained and licensed inspector visually inspecting a 250-
gram sample of BCFM-free corn. Heat damage, if found, is reported separately from total damage.
BBEFRESEOVEODDERT., BMEGHIZITR [CLFZFLVEE-BEDOHIBHLTOMNTONEENS, BIEE R
BEZIToMty REEBTHRABRELEN 250 5L D, BCFM QW RDEAAL DY U TILERRELTERBREEZERELT
HET D, RBEENRRSINGEICE BIBELEIRICHET S,



Chemical Composition

“FfE X

Protein, starch and oil (dry basis %) were determined using near-infrared transmission spectroscopy (NIR) proximate
analysis. The technology uses unique interactions of specific wavelengths of light with each sample. It is calibrated to
traditional chemistry methods to predict protein, oil and starch concentrations in the sample. This procedure is
nondestructive to the corn.

BRUNDBE . TUTVELVBPDERRFIRANA—R%) [LEFRNEBDIENR)IERDITICKYRD-, COEFITEY T
ILWEREDHDRREDHEGHAEERENRT 5. YU TILICEENDIVNVE BN BLUTUT O DERFEREFRT ST
DI XN LHAIEFEHNAEITEETT AL ORET D, CNIEXVEOALZTHIRLGEWS T HEETH S,

Chemical composition tests for protein, oil and starch were conducted using a 550 to 600-gram sample in a whole-kernel
Foss Infratec 1241 NIR instrument. The NIR was calibrated to chemical tests, and the standard errors of predictions for
protein, oil and starch were about 0.22%, 0.26% and 0.65%, respectively. Comparisons of the Foss Infratec 1229 used in
Harvest Reports before 2016 to the Foss Infratec 1241 on 21 laboratory check samples showed the instruments averaged
within 0.25%, 0.26% and 0.25% points of each other for protein, oil and starch, respectively. Results are reported on a dry
basis percentage (percent of non-water material).

BB AP ELVTUT DL EHRER T, 25 Foss Infratec 1241 18774458828 (NIR) [2&Y 550 ~ 600 'S5
LDYUT)LERAWNTERELZ, NIR [i1t%n-t%§(~L€fj—%)c‘:')$xIEL 2NDE, ,m’\a*oJ:U-‘r‘/?/@%,ﬂlﬁ:‘.’:_%n,ili%h
TN 0.22%. 0.26%H KU 0.65%7=>7=, 21 & FTD TR THBRINI=H T ILIZDVT, 2016 FLURTDOUINERFRERSE
[ZFAWLS M T= Foss Infratec 1229 & Foss Infratec 1241&%LEE LT, CNODBIEERICEYE /NIE, ,EE/\ij:UT/j’/%/‘rL
ZHUZDZFE 0.25%. 0.26% 5 K TU0.25% LINDEHEN GO NS EERLI, BRIFFTZMR—X (BKYMED/N\—t2 ) TH
EEEE



Stress Cracks

AL RI599F(%)

Stress cracks are evaluated by using a backlit viewing board to accentuate the cracks. A sample of 100 intact
kernels with no external damage is examined kernel by kernel. The light passes through the horneous or hard
endosperm, so each kernel's stress crack damage can be evaluated. Stress cracks, expressed as a percent,
are all kernels containing one or more cracks divided by 100 kernels. Lower levels of stress cracks are always
better since higher stress cracks lead to more breakage in handling. Some end-users will specify by contract
the acceptable level of cracks based on the intended use.

ARV RISV RISBREBEIA B TRES/N\VISTAMD DN -EBRERIRD L TEEHET 5, 51 R LIBIEILZUVES
DOrYEOTLEHY L TLETRT ORERTU, BRI BEBBSE T, FFIEOAVHD RN RIFYY
DIEGEEFTFMTELLIICT D, ANLRIZYIIE ADUELERMN RISV I HEH D EETE100R TKRL/A—E>
FCRY o ARL RISy VRNFNERRWDEICHEBLOIGET-6H. ED KD GIFETHEIMEIZERIEWLSS
ElZEd, FREMICIECTARRETEIRRDEEEZEZNTIEE TSI A—T—%1\5,



100-Kernel Weight (grams)

BRE(To.L)

The 100-kernel weight is determined from the average weight of two 100-kernel replicates using an analytical
balance that measures to the nearest 0.1 milligrams. The averaged 100-kernel weight is reported in grams.
BRER AEEREL2RE#EDNREL, 01Z) IS LBEMFETHATHAEERFLAVTEREEN LR
5, FHBEMEIXIILTERT,



Kernel Volume

AL A (cm?)

The kernel volume for each 100-kernel replicate is calculated using a helium pycnometer and is expressed in
cubic centimeters (cm?3) per kernel. Kernel volumes usually range from 0.14 cubic centimeters to 0.36 cubic
centimeters per kernel for small and large kernels, respectively.
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Kernel True Density (g/cm?)

SHLDEDFE (g/cm3)

True density of each 100-kernel sample is calculated by dividing the mass (or weight) of the 100 externally
sound kernels by the volume (displacement) of the same 100 kernels. The two replicate results are averaged.
True density is reported in grams per cubic centimeter (g/cm3). True densities typically range from 1.20 grams
per cubic centimeter to 1.30 grams per cubic centimeter at “as is” moisture contents of about 12 to 15%.
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Horneous (Hard) Endosperm (%)

B 2L 3R (%)

The horneous (or hard) endosperm test is performed by visually rating 20 externally sound kernels, placed
germ facing up, on a backlit viewing board. Each kernel is rated for the estimated portion of the kernel's total
endosperm that is horneous endosperm. The soft endosperm is opaque and will block light, while the
horneous endosperm is translucent. The rating is made from standard guidelines based on the degree to
which the soft endosperm at the crown of the kernel extends down toward the germ. The average of horneous
endosperm ratings for the 20 externally sound kernels is reported. Ratings of horneous endosperm are made
on a scale of 70 to 100%, though most individual kernels fall in the 70 to 90% range.
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Mycotoxins
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For this study, a 1,000-gram laboratory sample was subdivided from the two-kilogram survey sample of shelled kernels for the mycotoxin
analysis. The one-kilogram survey sample was ground in a Romer Model 2A mill so that 60 to 75% would pass through a 20-mesh screen.
From this well-mixed ground material, a 50-gram test portion was removed for each mycotoxin tested. EnviroLogix AQ 309 BG, AQ 304 BG
and AQ 411 BG quantitative test kits were used for the aflatoxin, DON and fumonisin analysis, respectively. EnviroLogix AQ 113 BG, AQ 314
BG, and AQ 412 BG quantitative test kits were used for ochratoxin A, T-2 and zearalenone, respectively.
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DON and fumonisin were extracted with water (5:1), while the aflatoxin was extracted with buffered water (3:1). The extracts were tested using
the EnviroLogix QuickTox lateral flow strips, and the QuickScan system quantified the mycotoxins.
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The limit of detection is defined as the lowest concentration level that can be measured with an analytical method that is statistically different
from measuring an analytical blank (absence of a mycotoxin). The limit of detection will vary among different types of mycotoxins, test kits and
commodity combinations. Using the test kits mentioned above, the limit of detection was 2.7 parts per billion for aflatoxin, 0.1 parts per million
for DON, and 0.1 parts per million for fumonisin.
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Mycotoxins (continued)
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The EnviroLogix AQ 113 BG quantitative test kit used for the ochratoxin A tests has a limit of detection of 1.5
parts per billion. The ochratoxin A was extracted with a grain buffer (five milliliters per gram).
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For the T-2 tests, the AQ 314 BG quantitative test kit has a limit of detection of 50 parts per billion. T-2 was
extracted with water (five milliliters per gram).
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The EnviroLogix AQ 412 BG quantitative test kit used for the zearalenone tests has a limit of detection of 50
parts per billion. The zearalenone test uses a 25-gram test portion of corn. The zearalenone was extracted
using a reagent of EB17 extraction powder and a water buffer of 75 milliliters per sample.
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