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Quality, Reliability, Transparency
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USGC Corn Quality Reports
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“Export Catchment Areas” (ECA)

Fmﬂj&;f—itmiah(ECA)

*
430 export samples Pacific
targeted from ECAs Northwest (
representing approximately KEALEE 26.2% ‘ )’
90% of U.S. Corn Exports
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Quality Factors Tested
AR RELGIMEIF IV 52—

Grading Factors k7705 — Physical Factors #3772 —
Test weight & E Stress cracks AL A25v%
Broken corn E}iié*ﬁ 100-kernel Welght E*ﬁi

Foreign material £ Kernel volume X HI AT
Total dam $®¢é}a True density ED & E
BRIV SR S = Whole kernels 5t #i

Heat damage #1815 Horneous (hard) endosperm
e

Chemical Composition
L HE R
Protein 2> /\V &
Starch 77>
Oil ;8%




2022/2023 Corn Export Cargo
Quality Report Highlights
2022/2023FyEAVEWMBEMSELR—K

INMTAE

Overall Crop
SR ERR

Aggregate average

Grade Factors/
Moisture vs. 5YA
FHho7O3—I
KHEE vs. 5YA

Chemical
Composition vs.
5YA

{E=4H AL vs. 5YA

Physical Factors
vs. 5YA

MIRR) D73 — vs.

SYA

Protein Stress Cracks 100.0% of samples < FDA action
BCFM lower than h int
maximum limit for U.S. Test Weight ngher Loper, 100 o‘ylgifo%ﬂibt??g‘ b3
No. 2 _Higher 2 N9 E 1 AbLRg 2971 S OFDAREILA VLT
iymoscrmy | FREELES tES e 100J0/ f samples below FDA
N ; s : .0% of samples below
*EIZ%_?&EOIJ%I\Z)Eﬁﬂ_E BCFM Starch 100'Kﬁronv?,|e¥\/e'ght advisory level for DON of 5.0
arc *
Aggregate average Lower Lower BHERTES 100.0% 05 FLAFDADT
Test Weight, Total TIE% =, =P % FFZNL/—ILDEIE
Damage and T True Density LAJLD5.0 ppm & FE At
Heat Damage TOtaSI Damage TES Lower o
rated UbStt No. 1 or :]:g?ne(j: . E%‘%’%‘i 94.3% % of samples < the
%ﬂii’]%)%-#*ib i |=,| L”JJ: Oil lowest FDA Fumonisin advisory
AT TR DB ¢
IR, BRI STz || WholeKemels 043,05 S SUBFDA
WTIERE1ERLLE 7] Higher TEZVUENELALRIEED

T5YA = Marketing years 2017/2018 through 2021/2022 t 5YA =2017/2018~2021/20220 TG E

*Action, advisory and guidance levels for corn intended for feed use

HAMARDORYEOIL DRG], BIEELVCHIFADLAIL




Grade Factors
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Grades and Grade Requirements

FHREFRER

Minimum Maximum Limits of
Test Weight Damaged Kernels
=/INBIEE BHEMORXEEE
Pounds Kilogram
per per Hectoliter Heat Damage Total
Grade Bushel == ¥N| RIRIEE wBiZ=  BCFM
Fik RURITyozIL  AGRJyRL (%) (%) (%)
U.S. No. 1 56.0 721 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

EWITT7I 32—

Test Weight (Ib/bu)
BEE
(FRoRITyziL)

Test Weight (kg/hl)
BREE(FOUILINDE
kL)

BCFM (%)

Total Damage# 815 (%)
Heat DamageZti815 (%)

Number of
Samples

ST )L
297

297
300
300
300

74.6
2.7
2.3
0.0

Standard
Deviation

Eﬁﬁ%é

0.63

0.81
0.41
1.53
0.00

Minimum
&= /IME

55.6

71.6
0.8
0.2
0.0

Maximum
mANE

61.3

78.9
3.9

31.1
0.1



Test Weight — U.S. Units (Ib/bu)

BEE - XKEBHEAM R FITydz)l)

U.S. Aggregate: 58.0 Ib/bu E*"°E§§;§{‘2‘;@ﬁ$?@’}-v§efage
KEEE: 58.0 KoRITvi )L hiiod p

KELEH 56}1 ‘ 3
» Average higher than the 5YA (57.5 Ib/bu) " ‘8‘0‘
FMEIXSYA(57.5RV R Ty z)L) % L% 068 98.7
> 93.3% No. 1 grade X Sogthfrn
93.3% M 1FE#H = TR mmge Suf |
MY20/21 >8.2 . .
wMY21/22 57.7
= MY22/23

S
o o o ©
0000 o 0000 o 0200 o ’9.3 0.0 l4o.4

<49.0 49.0-51.9 52.0-53.9 94.0-35.9 56.0-57.9 258.0 11/1212/1313/1414/1515/16 16/17 17/18 18/19 19/20 20/21 21/22 22/23

Percent ﬁ?f Saﬁm}p&lejsj}li Mgrketmg Year Historical Aggregate by Marketing Year Egg%g



Test Weight — Metric (kg/hl)

BEE - A— h)u,i(ﬂen'j‘vA/«b 1w kL)

U.S. Aggregate: 74.6 kg/hl Expm%ﬁfétﬂ'giﬁﬁﬁﬁéerage
KEKE:74.6505 S5 LINIR)YRIL ores | ¢
KEL T 72.6 ‘
) ’
» Average higher than the 5YA (74.0 kg/hl) 1 75.
EHMEIEESYA(74.0F 0T S LININ)yRIL) 7 LA B
> 93.3% No. 1 grade e SO
93.3% M M1ZE#K Eﬁ.‘?ﬁﬁe;ﬁﬂﬁ vy X
F‘P“ )
74.9

73.9 74.0 ’
MY20/21 73.8 73.8 73.8

mMY21/22

mMY22/23

5
o o o
0000 © 0000 oS 0200 o 93 o.o- 40.4
| <63.1 ' 63.1-66.8  66.9-69.4 695720 721746 >74.7 11/1212/1313/1414/1515/16 16/17 17/18 18/19 19/20 20/21 21/22 22/23

Percent og g%rj?u%ssj,R glgrg(%tmg Year Historical Aggregate by Marketing Year Eﬁ%%%



Broken Corn and Foreign Material*

BERELUVEYD

Sieve Size
12/64 inches
(0.476 cm)

/S\é(a\g)
YA X
12/64 €2 F
(0.476 cm)

Sieve Size

6/64 inches
(0.238 cm)
/S\%) L \@
YA X

6/641=F
oM /\ (0.238 cm)

*Measured as percent of weight * EE L% THIE




Broken Corn & Foreign Material (%)

IRERLE K U EY(%)

U.S. Aggregate SRR
*%E-I- : 2.7% Northwest f
> 94.7% No. 2 grade or better - 2. 9] ‘ !
94.7%h2ZF ML L " 1 .
> Average lower than the 5YA (2.9%) =
FHEIXEYA(2.9%) & TES = Southern
'\ -h-_-h ﬁnBR@?:IEﬁ Gulf
Hiv7 X
f‘r“ )
MY20/21
wMY21/22 -
= MY22/23

o o o
0.2 0.2 © 0.2 0.0 © 0.0 0.0 ©

LR, 2 3.01-4.00 4.01-5.00 5.01-7.00 >7.00 11/1212/1313/1414/1515/1616/17 17/18 18/1919/20 20/21 21/22 22/23
Percent o les b rketing Year Historical Aggregate by Marketing Year [&&E2
of Samples by Marketing ggregate by 9 KOS



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

INFERF D LEE; BCFM HHEHI&REY (%)

12YA Annual

Difference from
Harvest

INFERFED
124F 15
FRIEZE

4 2.0%

[ Harvest

IR RE B
B Export
i B

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



Whole Kernels (%)

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

TEHEIE, RIFTPERADRGEEBCFMODIENRALDES DRIEIE

|
|
/\i R ORI B A BB+ 2 M LA SR
M 2\ A /; /
\ /12/64 inches
/\ (42F)
\ /6/64 inches

(A2F)




Whole Kernels ST£#I (%)

U.S. Agg regate: ExP”éﬁféﬁ‘ﬂ?Eﬁg% Piylﬁerage
KESRET: 84.9% e - p

> Average higher than the S5YA (83.3%)
E#EIX5YA(83.3%) & L[E15

|¢

MY20/21
mMY21/22
mMY22/23

40.0

L0

14 0.2 O
<75.0 75.0-79.9 80.0-84.9 85.0-89.9 90.0-94.9 | 95.0-100.0 | 111212/1313/1414/1515/1616/17 17/18 18/19 19/20 20/21 21/22 22/23
Percent of Samples by Marketing Year s &Rl

Historical Aggregate by Marketing Year
EIE A S L DS (9, ggreg y g A OKB



Harvest vs. Export Cargo
Whole Kernels (%)

INFERF C WD LEEB ST HI1(%)

12YA Annual
Difference from
04 049  95.2 Harvest
: _ IRFERFED
: ' : 124F 15
FHRER

¥ 6.7%

[] Harvest

IRFE RS
B Export
a0 L B

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



Total Damage #£18{5(%)

U.S.

KE

Aggregate:
5t 2.3%

» Average same as the 5YA (2.3%)
FEHEILS5YA(2.3%) EREIL

» 77.8% No. 1 grade

77.8% M1k
MY 20/21
mMY21/22
mMY22/23

<3.0

© ©
0.2 14 © 00 0.2 O©

v

3.1-5.0 5.1-7.0 7.1-10.0 10.1-15.0

Percent of Samples by Marketing Year

0.0 0.0 ©

>15.0

Export Catchment Area Average

!ﬁlﬂim;‘-iilhisﬁzlzﬂﬁ

Northwest

Pacific '
KEAL T ‘ (
i ‘

=
‘*’! P

. Southern

-"‘—-n ﬁﬁﬁﬂﬁﬁﬁﬁ Gulf

- f...r« \

2.8
2.7 2.6

1112 12/13 13/14 14/15 15/16 16/17 17/18 18/19 19/20 20/21 21/22 22/23

. . : i35 4 B A
Historical Aggregate by Marketing Year -2



Harvest vs. Export Cargo Total Damage (%)

IR B & % HH B 0D EL 3R %ﬁﬁfg (%)

12YA Annual
Difference from
Harvest
IRFERFED
129 15

£8
4 0.7%

Harvest

N
I Export

Lt

11/12 12/13 13/14 14/15 15/16 16/17 17/18 18/19 19/20 20/21 21/22 22/23
Marketing Year WiG4EE



Heat Damage #1815 (%)

U.S. Aggregate:
KEKE: 0.0%

» Only one sample had heat damage higher than 0.0%

(0.1%)
0.0%% EELEIEEHERLI-DIX1H 2T IL(0.1%)
D H

» Average below the limit for U.S. No. 1 Grade
EHEITRENIFHRORAEZTES

» Indicates good management of the drying and
storage of corn

FOEODL DRI ERTFROEFEEEREZERT



Chemical Composition
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Chemical Composition

e AR AL

Genetics, weather,
crop yields and
available nitrogen
during the growing season
EinRE., X, [NE. EFHD
ENER

Important for poultry and
livestock feeding

- Supplies essential amino acids
ol RR - REORH IS
VINTE WIAT S/ BE R

Z A

Influenced by

Important for wet millers and
dry-grind ethanol
manufacturers

DIV KRB EEEM T

A)— L EEE-LEE Genetics, weather

and crop yields
B E. Xz, IR=E

ZHA

Important by-product of wet and
dry milling

Essential feed component
DTYMNESAZ) T DEEGE
=)

IR D BRI R R A

Influenced by




Chemical Composition

(=057

Protein?>/\J&

(Dry Basisgz#X—2 %)
Starch7>7>

(Dry BasisEz¥1~\—2A%)
Oil;Aa 5y

(Dry BasisEz#1~—2X %)

Number
of
Samples Standard |
H>,7)L Average Deviation: Minimum Maximum

2 15 —i"ﬂﬁ% =/ME  &m=KIE

462 8.7 034 77 9.9
462 71.9 051 695 77 1
462 3.9 019 | 32 4.9



Protein #>/\28E (Dry Basis §2¥IX—X %)

Export Catchment Area Average

U.S. Aggregate ) WL LR S F 9 _
KESE: 8.7% Biid | ‘ p
‘

KEL TR 8.7
> Average higher than the 5YA (8.5%)

EI{EIX5YA(B.5%)%& LES 8

|¢

- 00

- Southern

el ﬁnﬁlzﬁa:lﬁﬁ Gulf

0 HL7 |
© 9.2 A
3 MY20/21 f“ﬁ ]
= MY21/22 |
= MY22/23 © 5 56 85 45

=
0.0 09 ©

o
10247 ©  39.1

<8.00 8.00-8.49 8.50-8.99 9.00-9.49 9.50-9.99 210.00 11/1212/1313/1414/1515/1616/17 17/18 18/1919/20 20/21 21/22 22/23

Percent of Samples,by Marketing Year Historical A te by Marketing Year E5EE3
1t of Samples by Nlarketing istorical Aggregate by Marketing Year F#ZEZ)



Starch (Dry Basis %)

ToTY Basis EZ¥IX—X %
Export Catchment Area Average

U.S. Aggregate Wk F 9
KELE: 71.9% Nordmwet )~ ¢
RETEE 1.7 ‘ )’
> Average lower than the 5YA (72.1%) '- i;

T EIXEYA(72.1%)% FE 2 7.9 72,0
» Gulf ECA tends to have highest starch e SR

1

71 )L TECAB BB SR 5B a g

37.4

MY20/21
M s 737 737 139

)
o)
™

wMY21/22
mMY22/23 124 721 723 722 724 720 719
o N
11 19 O 0.0 0.0 ©
T T 1
<71.50 71.50-71.99 72.00-72.49 79.50-72.99 73.00-73.49 >73.50 11/12 12/13 13/14 14/15 15/16 16/17 17/18 18/19 19/20 20/21 21/22 22/23

; : i 5 Al
Percent ﬂgrﬁ% r;r%@es 7b o)l\,g&[k?tmg Year Historical Aggregate by Marketing Year%EJr DS



Oil ;%> (Dry Basis EZ1ER—X %)

Export Catchment Area Average

U.S. Aggregate WL LR S F 9 _
KELE: 3.9% i | p

K E LT 39 ‘ "
> Average lower than the 5YA (4.0%) " 39
TEHEIL5YA4.0%)%E FE 5 r
o
MY20/21 il ﬁgmﬁm Gmf? X
© = MY21/22
~ m MY22/23

<3.60 3.60-3.79 3.80-3.99 4.00-4.19 4.20-4.39 24.40 11/1212/1313/1414/1515/1616/17 17/18 18/19 19/20 20/21 21/22 22/23
Percent of S les by Marketing Year Historical Aggregate by Marketing Year H3%&E3
Fﬁigg‘r;gﬂﬁﬁy%méle}%)g ggreg y g KitoKR



Physical Factors
MBI T 79 B —




Corn Morphology

FrYEOaSDESE

Sourcett 82: Adapted from
Corn Refiners Association,
2011

Soft

Endosperm
BUEEL

Horneous
or Hard

Endosperm
AEIEEL/
HE L L,

Pericarp
MR

Tip Cap

NS
5eBE



Physical Factors — Overview

MBI D70 3- — BE

‘processing

- N characteristics C H h
Stress cracks s ' orneous
= storability and hard
ARLARIT97 - potential for _ en((jospe)rm
i ) breakage EREEL
I, 1%#'& h g

BLPI SIS

" Kernel weight, i

volume Whole kernels

and density ST 2R
HABESE, A L J
. AR, BE

\




Physical Factors

MBI DO 7O 53—

Number of

Samples Standard
B 7). Average  Deviation  Minimum Maximum

# 15 RERE  =/ME &XIE

Stress Cracks

AL RH595(%) 459 86 51 0 44

100-Kernel Weight BEHIE(g) 198 35.61 179 | 2822  40.94
Kernel Volume F#I&FE (cm?3) 198 0.28 0.01 0.22 0.32
True Density ED#F [ (g/cm?) 198 1.273 0.015 1.219  1.312
Whole Kernels5E £ 4i(%) 437 84.9 4.7 62.2 96.0

Horneous Endosperm &AL, (%) 202 82 2 78 88




Stress Cracks

ARLRISYY

Internal cracks in the
horneous (hard) endosperm
WHELRNDIZvD

Most common cause is

artificial drying

&L —MRAIGER T A TG

Impacts breakage susceptibility, milling
and alkaline cooking

LSS,

AL

#8553

. 7 ILA)JLEE

1282




Stress Cracks AL RI5Y%7 (%)
U.S. Aggregate Export Catchment Area Average

$HIJH:'T5L-5i1ﬂi;E$ii~J1E

*EHLE: 8.6% - ‘

Northwest

> Average lower than the 5YA (9.3%) AR £ 71 ‘ )’
T MEIX5YA (9.3%) % F 1% T
» Breakage susceptibility lower than average of = 83
five previous years x .-
BELVCITSITBESFEDFHEZTES T amnie Gulf,
@ MY20/21 164 -

mMY21/22
mMY22/23

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

Percent of %?é%:pr!‘%? jlVI tl(lg/g Year Historical Aggregate by Marketing Year Eﬁ%ﬁ%



Harvest vs. Export Cargo Stress Cracks

INFERFLBBRFDLLEE AL RIT599(%)

12YA Annual
Difference
from Harvest
13.9 IRFERFED
124 F 15
FRIZEE

4 4.0%

= Harvest

IRFERF
M Export

B4l H

16.4

1112 1213 13/14 14/15 15/16 16/17 17/18 18/19 19/20 20/21 21/22 22/23
Marketing Year TGS E



Stress Crack Index
ARLRIZYD IR

% kernels with % kernels with % kernels with
1 stress crack 2 stress cracks > 2 stress craclgs
AL RITYH + AL RIS + AL RI T B = 3sCJ
1ZRDEHLD % 2KDFRBLDY% 2K %FBZAEHD % —
x 1 x 3 x5




Magnitude of Stress Crack Index

ARVRISYIEBIBEORE

All kernels have All kernels have All kernels have All' kernels have
t no ) single double tmultlplek
stress cracks stress cracks

A stress crack stress cracks iyt
ARZTIShLA EHL TIZIAD R EHS TIZ2AD R BT i
- Suh LRSS IH \
LRIZ9I D 8% DIVIBHS S
‘ ‘ I ‘ ‘
0 100 16 300 500

Example f5]; SC70 =43%
SCI Calculation SCIGtH
(4%2 x 1) + (19%"® x 3) + (20%°¢ % 5) = 161

a: 4 kernels b: 19 kernels c: 20 kernels
451 19%1 2051




Stress Cracks (%) vs. Stress Crack Index

ARLRYIS9Y (%)vs. A LRI S5y IR

50.0
45.0
40.0

13/14

w
0
o

©®14/15
30.0

25.0
20.0

ARL RIS EIE

Stress Crack Index

—
0
o

y = 2.9272x - 3.0447
10.0 16117 R = 0.9375

5.0
0.0

0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0
Stress Cracks (%) RFLRO59%4 (%)



Kernel Weight, Volume and Density
SANDEE. A, BE

100-Kernel Weight
B HIE (g)

Indicates kernel
size which affects

XDIEH L?ﬁ*é“?’é

* Drying rates
BLIREE

« Flaking grit yields
in dry milling
NS EEUML/A
IL—I7DIR=

Kernel Volume
AL A FE (cm?)

Kernel volume
IS indicative of
growing
conditions and
genetics

A RIEITE
BIKREEER
% DEEEZIT

True Density
(grams per cubic centimeters)
EDEE
(TS LNILAEFA—KIL)

True denS|ty reflects kernel hardness

BEIHADESZT KRS D

ngher density — harder kernels, less
susceptible to breakage, more desirable
for dry milling and alkaline processing
BN E - BOBRIEEELIZK FS5/3Y
DT RTIVAREIZELTLND

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 - oAV, SRERLTE
ARLR ISy HRECYIZL Doy bIYD T %0
ERARHIE LTINS




100-Kernel Weight (grams)

BRE (V3L
U.S. Aggregate: 35.61 grams
KELET:35.6155 .4

» Average lower than the 5YA (36.15 g)
F#H{EIL5YA (36.15 9)Zx a5

|¢

5
<
™

MY20/21
mMY21/22
mMY22/23

<29.00 29.00-31.49 31.50-33.99 34.00-36.49 36.50-38.99

Percent of Samples by Marketing Year
HIEEERIY T ILDOEIS (%)

Export Catchment Area Average

$ﬁﬁtlj¢5L-5imi;E3Fii~J1E
Pacific .
Northwest | f
KEL T 31.14 ‘
J' "
35.85 37.64
- Sogth?rn
al
T mmaam U
- %
r:’-“ I
37.01
36.08 36.07 36.17 36.00

35.86

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

Historical Aggregate by Marketing Year E%ﬁ'ﬁ%



Kernel Volume ERHIAE

5 (cm3)

U.S. Aggregate
KXE%EET: 0.28 cm?

> Average lower than the 5YA (0.28 cm?)

|»

7 1415 [£5YA(0.28 cm3)&

MY20/21
mMY21/22
mMY22/23

19.7

=
0.0 0.5 © 0.0

%

o
™
™

20.7

Export Catchment Area Average

a0 HH 90 R M 12 T2 25 1B

Pacific \ .
Northwest ] - f
KEAL T 0.25 ‘ "

é
0.28 0.29
- Sogth?rn
Tt A Gulf
AR EKE Y 73“5]»7
- | X
r."“ |
0.29
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
Percent of Samples by Marketing Year Historical Aggregate by Marketing Year gg%%%

HIEEERMYYTILDOEIS (%)



Kernel True Density ED R #FE (g/cm?)

U.S. Agg regate ExP”éﬁ%‘;jtﬂ‘gEﬁg% P{«ygerage
S E&EE: 1.273 g/cm3 Rl ‘ ¢
I-

KELTESR 1.2 2
> Average lower than 5YA (1.281 g/cm?) "
E¥EIXSYA( 1.281 g/cm3) F#TFE5 1|.:273 1.282

= Southern

L e Rail

ARk Sulf
A ?&H A
MY20/21 1

1.297 1.295

= MY22/23 1.275 1.2781.2771.277 4 544

|¢

< <t
(@)
& &

S
00 00 O
<1.250 1.250-1.274 1.275-1.299 1.300-1.324 1.325-1.349 11/1212/1313/1414/1515/1616/17 17/18 18/19 19/20 20/21 21/22 22/23
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Horneous (Hard) Endosperm 2l (%)
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Mycotoxins
B4 =135 AV

Aflatoxin,
Deoxynivalenol (DON or Vomitoxin)
Fumonisin
Ochratoxin A
Trichothecenes (T-2)
and Zearalenone
TI5RF2Y
TAXL=/\L/—IL(DONET=IFRIF )
TJEZ=DY
FOSRFI VA
rJaTEUEH(T-2)
€75L/0
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Export Cargo Mycotoxin Testing

MEEYT arE U RER

* 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 points early in the marketing year

mizEEDOE. KEEMVEOODNHEHNKICEFFEL-FREATTZ I3,
FTAEXLZINL/—IL, TEVIV . FISFED VA, I~'JJT'I2/¥E(T-2)~‘575|/

/o DFRARNREFIMT D

* 175 export cargo samples tested for mycotoxins
1751f|=0)$ﬂu.'i'. =S TILAIRAaLT D U DREE TR

* Reports ONLY the frequency of detected elevated levels of
export samples
Y TILBEDOTAARE LRI D LB FEEINT-4E

the mycotoxins in

EDHEHRET D




Key Aflatoxin Levels

FET7IS:FT LA (ppb)

ik~ & =2
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oo 50 Level established by FGIS to indicate a detectable level of aflatoxin
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Aflatoxin Testing Results

T7IS5hF L U EEBREER (ppb)

» A lower proportion of
the export samples had
no detectable levels of aflatoxin
in 2022/2023 compared to the two

o
<
(@)}
previous years
2022/202381F 7 75 F U hviE MY20/21
0.0 1.6

HENEDL AL E S8 T By
ILDEIEIEBEE2FZF T EST-

» All samples tested below the FDA
action level of 20 ppb
H T ILIET R TFDARFILRILD
20ppb€ h ] OT: 98.3 97.3
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Historical Aflatoxin Results

775 bR URBREROER
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Harvest vs. Export Cargo
Historical Aflatoxin Results (ppb)

INFERFLHHBOLEE 7235 FX O URBEREOHER(ppb)

Harvest Report Export Cargo Report
BEBLA—) m.-ﬁ FLAR—H
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Percent of Samples by Crop Year Percent of Samples by Marketing Year
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Key DON Levels (ppm)

X—LBBTAX=INL/—ILDOL AL (ppm)

g =&
) ’g £ = 3@ 05 Levelestablished by FGIS to indicate a detectable level of DON
qu’g:%’rﬁﬂg -~ FGISIZXYBRESN TS TAF L /AL /—I)LORERIEEL NI
o
SR (R Swine, <50% of diet
| K. SR D5EILLT
2 All other animals not otherwise listed, <40% of diet
sl | 2f LS TIENTRENTOENEY. R O4BILT
<5 % "g* Ruminating beef and dairy cattle
T2 | @ 10.0 older than four months
<\ REzZEIROT=AMAERLL LD
N SN
A ik 10.0 (_Zhickens, <50% of diet
\ 5. M DOSEILLT
0.0 2.0 4.0 6.0 8.0 10.0

Parts per Million (ppm)



DON (Vomitoxin) Testing Results

FAEX =NV /— V(RS V) R B R (ppm)

» 98.9% of samples had DON
results below 1.5 ppm,
98.9% MDY TILIZDWNTT A
X Z/\L/—)LIE1.5 ppm%E
FE]>7=

» All samples had DON results
below the 5.0 ppm FDA
advisory level
FTATOHUTILIZTDONTTH
XOZNL/—IILDHERFER (X
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Historical DON (Vomitoxin) Results
TAX=NL/—L
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Harvest vs. Export Cargo Historical DON Results
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Key Fumonisin Levels

X—EHEBITE=ZDUD LA (ppm)

(O] -
e =X
8 g g E g@ 0.5 Level established by FGIS to indicate a detectable level of fumonisin
e H FOISICRYRESN TS ITE=V VDR ATREL N ILETRY
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Fumonisin Testing Results

2=V UHEBRER (ppm)

» 94.3% of samples were below
the lowest FDA advisory level

of 5.0 ppm ™
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Harvest vs. Export Cargo Fumonisin Results

INFERF CHMEROLEER TJE=L VUHERER (ppm)

Harvest Report
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Ochratoxin A Testing Results

A5 ARERSE R (ppb)

Second year of ochratoxin A testing

Tﬁ?h#/zAnT%ﬁd)ZﬂEE

96.6% of the samples tested below 5.0
ppb, the European Commission’s
established maximum level for
ochratoxin A.
Eﬁ%ﬁﬁ%@ﬂ"/ﬁ)bd)%ﬁ%?ﬁ‘l BR ) &=
SENEDA IS VADRRLA
JLMD5.0 ppbZET[EIS

The FDA has issued no advisory levels
for ochratoxin A.
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T-2 Testing Results

T-25 E&#5 R (ppm)

» Second year of T-2 testing
T-2:ERD2FEE

o
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Zearalenone Testing Results

€75/ EBRER (ppm)

» Second year of zearalenone
testing )
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Export Cargo Report Conclusions

MHBEYLR—FDEED

v'2022/2023 U.S. corn exports were, on average, better than or equal to U.S. No. 2 for
all grade factors

202220238 AKX EiERm B FoEOODIE, @R WTNOHERIT7I2—IZDVTHXK
E2F L Ef=oT-

v'Average whole kernels was higher than the 5YA. BCFM and stress cracks

were lower than the 5YA.
LS (EBYAZ EEl>F-, BCFMEARL A5 901EBYAZ T [El-7-

v'Samples reflective of a growing season not conducive to the development of
most mycotoxins.
ﬁ‘g?ﬁbli HFEHIIFEAEDIAORT O UNFEAELIKIMRIRZ2T=CE%ETRLT
LY
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Other Components of the Report
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How Does U.S. Grain Move?

KEEOFYDE

Storage: Subterminal Elevator Export Elevator

= On-Farm Storage Bulk Purchaser L  METILAR—5—

= Country Elevator . HJA—3IF LT LR—4— i

ﬁg 11. KDEA% i §

RIBRTRT BRI R1—H— M

HUR—IL TR — LTSN ERT ® ® International

| 15 MY TS REAFER- g W Buyers
ZEEE , E 5/ —
Domestic End-Users: i
N, ] Truck = Ethanol plant -

8 | imummumnm Rail
IN—T R | ~_~_~_~ Barge/Ship

Eﬁidrmiill: Transfer to
Livestock Feeding Facility :E[fls‘lff-g’—lzﬁjﬁ
Malter




Farm Storage: Subterminal Elevator Expnrt Elevator
3 = On-Farm Storage Bulk Purchaser

- RIFRTEAR

= Country Elevator ﬁja_ﬁ- ILTLAR—4— i HILR—4—
rE ' : :
‘ -Jr

BV —ILR—5:

Ka—+H— International

TR —ILT5 kT W T - Buyers
= A REEE : B/ (v —
ks v Domestic End-Users: ' l
e R )  Eoenn -
I Rail -meﬂ . - gmﬁﬁzg
=T | ~——~——~—~ Barge/Ship | - H:?[S;rmk Feeding Facility IR —H—([Zigt
Grain movement to final domestic users: Unite d has:
SYORKREALI—Y—ETOHE %klila) ﬁﬂEE’E
78% 1 25 million 12s5%ax—k1
21% km of highways (enough to go around the equator 31 times)
A=A DEERE (FRE1 A D31 EHE L)
b 227 5FFAA—h
Grain movement to international buyers': km of railways (more than any other chyntry in the world)
BYOEN L —F—FTOHE RERDEERE (R 16D
> M 45% 155,800 A—kJL
ry -&m&- 35% km of waterways (twice the length of the Nile River)
[—7 20% KERDEERE (A ILNDRESD2£E)

U.S. GRAINS

COUNCIL Source: *Transportation of U.S. Grains A Modal Share Analysis :
ams.usda.gow'sites/defaultfiles/media/Modal une2015.pdf Www.grains.org
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Testing Analysis
‘Methods
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Test Weight (Ib/bu or kg/hl)

BREERURITYoIVERZXATILINIR)YERIL)

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.

BRER. V1oFRI—TyTIL(2,150.42F A A F)eiml=- =D ELHRYDAREDIERTH S,
BEERMIEOICERELED-HDOFGISAR KERED—EBTH S,

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 (Ib/bu).

HERTIE. FPOBRBIDOMO>TVWESTRMYTIZ. ZO LA T—ENSSICHESNZRIEANT, TRMIYT
DEAINEHSNETETrYEQALEFTEAND ARNSAIFT- ATV EFIEN L BYTIYANSTT RN Y
TORYEAALEESICL, Ay T TSI ENIL O EREHAT S, COEREEHNAREOEM THST
Tyl )LEFYDRUREE(Ib/bu)ITRELTHRET 5,



Broken Corn & Foreign Material (%)

IR & EARYI(%)

BCFM is part of the FGIS Official U.S. Standards for Grain and grading criteria.
BCFMIZEMEREED O DFGISAKKEHIED—ETHD,

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 TIZBERAE12/644 0 FDAASDNZTRIBIHFT A TOYELSLUVIDSDVDREAIZELSAVEAIDLUNDTRTOYMEDEZL A
EY %, BCFMDAIE X, BB EBAZEYMDAEICHITEIENTES, BIEH L, BRE12/64 1O FOIASDNZEEBL., BFRE6/64D 5%
WOREIRSIITNTOYMEEERSND, HRZTOO64MFORASDNZTEBTEH5INTOYEE, BRES12/6455LOFREICIESFYEDD
LS DIEET R TERYEE ST 5, BOCFMIZ S ARB O ER/ \—E U FTHRET 5., Siove Size

12/64 inches
(0.476 cm)

/S\él:\a)
/ AR
12/64 4 F
(0.476 cm)
/\ Sieve Size
6/64 inches

(0.238 cm)
T A

FM 6641 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%.
SEEAER T, 50 gDV —2% (TIEHEBCFM AEFENTLVELY) FHEDOSE 1 Hiid DIANS, 8BRH. BEFLIEIXRITD
HHRTZITTHE BEOEENEELTALIMYRS Eo-E2h OEEZFATEL. ERELHF 509 DYV TILIZHDHLEIE
(IN—tUF) TRI . ALEHBZER L. [BRQUBIEIRELTHET IEEXLH D, TERDENI7.0%ELIDILER &IKIE
£ 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

| s Lk o TR 0 18 B S B M7 S (OB & 0 B2, &
/\ | (T <Y 00 B Bk 5 2 RS AU
M 2 . ‘/,/
\ D /
12/64 inches
/\‘ 120644 F

6/64 inches —‘

6/644>F




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

WIREERBRE (%) B LUKDTEE(%)

Total damage is part of the FGIS Official U.S. Standards for Grain grading criteria.
REGIIBEMERBRED-HDFGISARKKERED—ETH D,

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 REZETHRBRIEHEDN. 2500 5 LD, BCFMO G WRKRGERY > TILOFIZ, BERNGELD
ZERICKYHRT S, BEDOREICIEIIL—TA4E—ILEL, 270 v b, EZRHICLDEEHN GEGHETELD) .
REFBEH,. AN, SHREBEH. DERGH. HEHRDE. VLI UKN., XREHE (EHNRK . HE (pink
Epicoccum) S X UFEERLGZENH D, REBERITIH U TILOBRBBHROESL UN—t2 k) 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.
RIBEIEHREBEEDOVEDODERT. RMEGHICEIR ICLFZLVEE-BEDOHIBPLTONTONEEND, BIEEHI(TF
BEZITo5Mty REBTHRABRBELEEN 250 F5LD . BCFM DLW DEAILDHUTILERNRELTEHRBEEEZERLT
HEYT D, MEENERESN-EZEICTIL, BEBEEHELIEIHIZHET D,



Chemical Composition

{EZF AR AL

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.

BUONDE. TUTUELVBADERERFEIEN—R%) [FEFRNEBDIEE NIRGEBATIZKYKRDO -, COESME YT
ILEREDHDRREEDHEGHEERZMNAT S, YT ILICEENSIIV N\ VE MR BLUVTUTVDEREREFAT 51
DIZEENLHDHILERNAEITEE T HEORIET D, CNIEFVEAILZHIRLEVWD T AETH D,

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).

BUONGE AR B XUTUT DL EHRERER L. £ 51 Foss Infratec 1241 557745135881 28 (NIR) 1Z&Y 550 ~ 600 4S5
LDYUTINERANTERELZ NIR [JMEERRISEE T AL IREL. 2 V\VE BB IUTUT VDO FAEEREF TN
ZN#90.22%. 0.26%FH £V 0.65%Fo1=, 21 & FTD IR THERESN-H L TILIZDINT, 2016 FEXYRTOIRERSRERES
[ZAWLGM Tz Foss Infratec 1229 & Foss Infratec 1241&Z LT, CNODBIERICKYZVANVE MR BLUVTUOToZN
ZHIZDE 0.25%. 0.26%E K U0.25% LLADFEHENFEFoN DI EERLI, BRIFEZYR—X (BAKYED/\—E2 ) TH
I B,



Stress Cracks

ARV R Z993(%)

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.
ARVRISYDREISBREBEIA-ETRESN\VITARDDOW-BRIRD LTI T 5, 4t R EIBENTUVEE
DOrYEAIDEHRY U TILEIRT DRR T BWRELICEREZBSE T, FhVEQIDHD AN RIZYY
DIEBEFMTELLIIZT D, ANLRIZYIIE ADU LR RISV I N HAHHDEFTE 1008 ThRL/A—E
FCRY o AL RISy VENGNERIRWLEFICIHIELOTGEET=H. ED KD GIFETHEREIMEIRERWELSE
ElT%G%, EABMICIGLTRRTEIRHRDEEZEZNTEEI ST o1 —H—%10V 5,



100-Kernel Weight (grams)

BRAE(TI.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.
BREF ABEREL2REBENREL, 01 IS LBEMFETHATHIEERBFLAVTERNEENSKRYD
5, FHBEMEIEIILTRT,



Kernel Volume

AL AR (cm3)

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.

FAUBEL, FENOREFITOVTANIVLLEERZAVWTRD IR EYDEREZILEEF AL
(Ccm3)TRY . BEFIVEAIVIAS-YDAFE. MR D04 A FA—RILD L, REKID0.363 L7
FA—RILETTH S,



Kernel True Density (g/cm?3)

SR OEDHE (glcmd)

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%.
EEAYUTILDENEEF NELELLBEHOERE (FEFES)ZTOEHOEKE (FHLOITETE) THRLT
KHZ, 2REBHDENENDHEEZTHILT 5, EQOZREIIINL AL FA—NLEYDT 5L (g/lcmd) TKRT,
EOFEIE. THRIKDEEANI12~15%DRET, BH1.20~1.30 TS LALEEVFA—FILTHS.



Horneous (Hard) Endosperm (%)

B R 2L 3 (%)

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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