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Dear Customer,

Evonik Nutrition & Care is committed to providing our
customers with the most comprehensive and up-to-date
information on feed ingredients. As part of this commitment,
we have compiled a detailed report on the amino acid, crude
fat, crude fiber, sugar, starch, and ash contents of corn,
soybean meal, soybean expeller, corn-based dried distillers
grains with solubles (DDGS), meat and bone meal, and
wheat middlings for 2023. This report includes data on corn
and soybean meal segmented by region, as well as data on
meat and bone meal and wheat middlings for the first time
this year.

Our analysis of the 2023 corn crop revealed a slightly lower
crude protein content compared to the previous year, but

a higher value of starch. The amino acid profile was similar
to 2022, with slightly higher ARG and lower LEU and PHE
values. The 2023 soybean meal crop showed an increase in
crude protein compared to the previous year, with regional
differences in crude protein content. Soybean expeller had
a higher crude protein value but a lower crude fat value
compared to 2022. The average crude protein content for
DDGS was higher in 2023 than the previous year, but the oil
content was lower.

We also reported on the processing conditions of soybean
meal, soybean expeller, and DDGS. Soybean meal showed
very good quality with optimum values for trypsin inhibitor
activity (TIA) and reactive lysine. However, there was a large
variation in TIA for soybean expeller, ranging from 1.9 to

: 13.1 mg/g. TIA values greater than 5 mg/g could potentially

impair amino acid digestibility and animal performance.

There was no indication of heat damage for DDGS samples

reported as the reactive lysine to total lysine ratio was
between 69.5 to 81.7%.

We take responsibility for generating this report, but its
success is due to the samples collected by our customers
. and analyzed through Evonik’s AMINON/R® laboratory
service. By compiling this report, we aim to provide our
customers with pertinent information and insight into general

¢ trends in each year’s crops. For more comprehensive feed

ingredient information, please contact our Evonik technical

team to access the AMINODat® 6.2 database. Thank you to
i our customers who participated in the 2023 Crop Report.
: Without your participation, this report would not be possible.

¢ Yours sincerely,

e -“l.{)/fﬂ%ﬁﬁ-—h'

—_—

Paulo Sergio Teixeira

Regional Vice President Animal Nutrition




AMINONIR"

Region n  STAT gty e Garch  Sugar  Ash ARG ILE  LEU VAL HIS  PHE
Protein  Fat

All 555 Mean (%) 763 354 6450 171 120 185 | 016 017 033 024 027 006 036 026 090 036 022 036
Regions sD 052 020 08 02 007 012 ] 001 001 002 001 002 000 003 002 008 002 001 003
v (%) 682 576 132 1351 575 669 | 682 518 599 631 655 534 750 749 849 654 631 843
Min (%) 638 300 5790 080 110 150 | 013 015 029 019 023 005 029 021 071 030 018 028
Max (%) 1068 500 6700 250 160 240 | 021 021 04 035 039 008 056 037 120 051 030 052
Western 149 Mean (%) 791 350 6422 170 120 185 | 016 017 034 024 028 006 037 027 094 037 022 038
Cornbelt sD 062 03 100 019 007 011 | 001 001 002 002 002 000 003 002 009 003 002 004
%I'LSE')MN' ) 789 648 156 1104 586 615 | 767 620 694 713 78 580 887 857 937 767 760 958
Min (%) 670 310 5790 120 110 160 | 014 015 030 021 024 005 031 02 076 032 019 030
Max (%) 1068 500 6630 230 160 220 | 021 021 04 035 039 008 056 037 120 051 030 052
Eastern 35  Mean (%) 725 344 6491 140 119 185 | 014 016 031 022 026 006 033 025 087 034 021 034
Corn Belt sD 032 018 069 024 004 007 | 001 001 001 001 001 000 002 001 004 001 001 002
(IL, N, OK) ) 446 514 106 1698 340 380 | 479 391 423 470 419 455 611 447 429 421 450 484
Min (%) 673 310 6330 080 110 170 | 013 015 029 021 024 005 030 02 079 032 020 032
Max (%) 807 380 6620 190 130 200 | 016 018 034 025 029 006 038 028 096 038 023 039
Midsouth 212 Mean (%) 758 360 6461 176 120 185 | 016 017 033 024 027 006 035 02 08 03 022 035
(AR, KY, LA, sD 045 018 078 022 008 014 | 001 001 002 001 001 000 002 002 007 002 001 003
?XS)' 0K T, V(%) 591 503 121 1245 626 757 | 594 472 539 580 551 494 632 650 768 564 547 126
Min (%) 638 320 6200 120 110 160 | 014 015 029 019 023 005 029 021 071 030 018 028
Max (%) 937 400 6700 240 140 240 | 019 019 039 029 033 007 044 032 112 044 025 045
Southeast 112 Mean (%) 757 356 6433 163 121 188 | 016 017 033 024 027 006 036 02 08 036 022 035
(AL, GA, FL, sD 036 021 071 018 006 012 | 001 001 001 001 001 000 002 001 006 002 001 002
NG,50) v (%) 473 589 110 1095 505 654 | 402 337 366 420 428 340 479 541 697 464 456 617
Min (%) 680 300 6260 110 110 150 | 014 016 030 021 025 005 031 023 072 032 020 030
Max (%) 847 420 6620 240 130 220 | 017 018 035 026 030 006 040 029 107 041 024 042
EastCoast 5  Mean (%) 689 336 6570 146 120 188 | 014 015 030 021 025 005 031 024 082 033 02 032
(PA,VA) sD 028 01 082 011 012 019 | 001 001 001 001 001 000 002 001 003 002 001 001
v (%) 41 339 126 781 1021 1023 | 700 427 454 539 439 440 553 446 424 460 548 448
Min (%) 660 320 6460 130 110 170 | 014 015 029 020 024 005 030 023 078 031 019 031
Max (%) 730 350 6670 160 140 220 | 016 017 032 023 026 006 034 025 086 035 02 034
West Coast 42 Mean (%) 740 345 6490 194 117 181 | 015 016 032 023 026 006 034 025 08 035 021 035
(CA,UT, CO, SD 048 03 047 020 005 008 | 001 001 001 001 002 000 002 002 007 002 001 003
WA) v (%) 645 364 073 1025 463 454 | 620 384 450 598 615 545 695 700 787 608 501 823
Min (%) 663 320 6360 160 110 160 | 014 015 029 020 024 005 029 023 077 031 019 030
Max (%) 861 370 6580 250 130 200 | 018 018 036 026 031 007 040 030 105 040 024 042

CropYear n  STAT Crude — Crude g qugar  Ash € | MEr s MeC LS THR TRP ARG ILE LEU VAL HIS  PHE
Protein  Fat Fiber

2019 472 Mean (%) 7.3 347 65.87 1.85 116 176 015 016 031 023 026 006 034 025 086 034 021 035
2020 552 Mean (%) 131 347 65.07 1.66 118 179 015 016 032 024 027 006 036 025 087 035 021 036
2021 743 Mean (%) 137 3.47 65.01 1.64 118 1.87 015 016 032 024 026 006 035 025 085 035 021 035
2022 690 Mean (%) 7.67 3.46 64.39 170 119 185 016 017 033 024 027 006 035 026 092 036 022 037
2023 555 Mean (%) 763 3.54 64.50 17 120 185 016 017 033 024 027 006 036 026 090 036 022 036

Dry matter of corn is standardized at 88 %.

MET (Y M+C LYS THR TRP ARG ILE LEU VAL HIS PHE
Swine 87 81 84 74 78 73 88 85 88 82 86 87
Poultry 94 87 9 88 86 84 89 96 92 93 9% 92

TAMINODat® 6.2



Soybean Meal (SBM) AMIN ONIR®

Region n  STAT gty e Garch sugar  Ash ARG ILE  LEU VAL HIS  PHE
Protein  Fat

Al 258 Mean(%) | 46.64  2.33 055 1040 653 384 | 061 065 127 283 180 064 335 211 352 220 120 236

Regions
9 sD 093 045 013 052 021 050 | 001 002 003 006 003 001 008 005 007 004 002 005
V(%) 200 1952 2303 504 322 13.02 | 194 249 209 196 193 202 231 220 213 201 189 232

Min (%) 42.98 130 0.20 9.20 6.20 2.90 056 060 116 258 166 058 3.03 194 320 203 110 24
Max (%) 48.55 3.50 130 11.80 790 6.20 063 069 131 292 187 066 349 222 366 229 124 249
Western 122 Mean (%) 46.65 217 0.59 1046 6.51 3.81 0.61 066 128 284 180 064 336 21 351 220 120 235

Corn belt
(1A, KS, MN, D 0.71 0.32 0.10 0.39 0.10 0.44 0.01 001 002 004 003 001 006 003 0.06 003 002 0.04
MO, NE) V(%) 152 1469 16.60 3.69 158 11.61 157 182 162 154 142 160 192 161 162 148 147 167

Min (%) 44.86 130 0.40 9.50 6.20 2.90 059 063 122 272 174 061 320 203 337 212 116 226
Max (%) 47.88 3.20 100 1140 6.80 5.00 063 069 131 291 184 066 347 217 362 225 124 242
Eastern 35 Mean (%) 46.21 219 0.51  10.69 6.51 4.00 061 065 126 281 178 063 332 209 348 218 119 233

Corn Belt

(L, IN, OH) D 0.85 048 0.08 0.49 0.24 0.45 001 001 002 005 003 001 008 004 007 004 002 005
CV (%) 185 2217 15.56 457 375 133 200 225 188 180 181 177 234 204 211 191 168 232
Min (%) 43.01 1.50 0.20 9.60 6.20 3.20 0.56  0.60 118 259 166 059 3.03 194 320 2.03 m 214

Max (%) 47.38 2.90 0.60  11.80 710 5.70 063 068 131 287 184 065 343 216 359 224 122 24
Midsouth 20  Mean (%) 47.94 312 0.48 9.43 6.66 345 062 066 128 287 184 065 342 219 362 226 122 244
R SD 0.45 0.24 0.22 0.16 0.24 0.19 0.00 001 001 003 002 001 004 002 003 002 001 003
CV (%) 0.93 754 46.76 1.65 3.66 544 074 114 083 097 099 091 1.08 099 089 091 086 126
Min (%) 46.86 2.60 0.30 9.20 6.20 3.20 0.61 064 126 281 180 064 334 214 354 221 1200 238
Max (%) 48.55 3.50 1.30 9.80 710 4.00 062 067 130 292 187 066 349 222 3.66 229 124 249
Southeast 56 Mean (%) 46.36 2.55 0.56  10.26 6.53 3.96 0.60 064 125 281 179 063 332 2N 350 219 119 235
(AL GANO D 1.26 0.40 0.12 0.51 0.19 0.71 002 002 004 008 005 002 010 006 010 006 003 007
V(%) 271 1579 2.2 4.94 283 1792 262 336 289 291 278 292 309 293 294 278 265 31
Min (%) 42.98 170 0.30 9.20 6.20 3.00 056 060 116 258 166 058 303 194 321203 110 216
Max (%) 48.43 3.30 090 1120 6.90 6.20 063 068 131 291 187 066 345 220 365 228 123 246

EastCoast 25  Mean (%) 46.81 215 041 1076 6.62 3.78 062 065 127 28 180 064 338 212 35 221 120 237
(VA,MD,)

SD 0.27 0.36 0.06 0.37 0.43 0.12 001 002 002 001 001 000 002 001 0.02 001 000 0.2
CV (%) 0.57  16.68 14.56 3.40 6.53 3.24 117 230 148 042 064 068 063 0.54 055 051 041 075
Min (%) 46.04 1.80 0.30 9.80 6.30 3.50 060 061 122 28 177 063 332 209 348 218 119 231

Max (%) 47.24 2.90 0.50 1110 790 4.00 063 067 130 28 182 065 342 214 358 223 121 239

CropYear n  STAT Cude — Crude g sugar  Ash MU | MET o¥s MeC IS THR TRP ARG ILE  LEU VAL HIS  PHE
Protein  Fat Fiber

2019 366 Mean (%) | 46.66 215 NA - 1011 640 388 062 066 128 28 180 063 338 210 35 221 120 235
2020 351 Mean(%) | 4620 246 NA 1016 633 398 061 066 126 28 179 063 334 208 349 219 119 234
2021 400 Mean(%) | 4663 225 NA 1036 666 377 061 066 127 285 181 063 339 212 353 221 120 237
2022 423 Mean(%) | 4612  2.26 N/A 1086 650 3.82 061 065 126 28 179 063 332 209 349 219 120 234
2023 258 Mean(%) | 46.64 233 055 1040 653 3.84 061 065 127 28 180 064 335 211 352 220 120 236

Dry matter of soybean meal is standardized at 88 %.

MET (Y M+C LYS THR TRP ARG ILE LEU VAL HIS PHE
Swine 91 85 88 90 87 89 96 90 89 90 9 87
Poultry 90 78 84 89 83 89 91 87 87 86 89 9

TAMINODat® 6.2



Soybean Expeller AMIN ON I R®

Region n  STAT Crude — Crude g ugar  ash  TU9e | g ARG ILE  LEU VAL HIS  PHE
Protein  Fat Fiber

All 369 Mean (%) 213 7% 051 832 615 569 | 057 062 116 25 161 057 305 189 315 197 108 210
Regions D 16 098 029 0% 053 065 | 001 002 003 008 004 001 012 006 009 005 003 007
%) 275 1235 S8 M1 864 1146 | 242 301 281 314 245 260 389 306 291 273 294 30

Min (%) 38.92 540 0.20 540 5.20 3.40 053 055 106 215 140 050 276 164 2.88 180 098 1.88
Max (%) 4561 1130 250 1020 8.00 740 060 067 127 280 172 061 342 206 340 214 118 230

CropYear n  STAT Gude — Crude ¢ qugar  ash T9€ | MEr s Mec LS THR TRP ARG ILE LEU VAL HIS  PHE
Protein  Fat Fiber

2022 552 Mean(%)‘ 41.40 8.25 N/A 8.96 593 512 ‘ 055 061 116 257 159 056 305 186 3.09 195 108 2.09
2023 369 Mean(%)‘ 4.13 796 0.51 8.32 615 569 | 057 062 116 257 161 057 305 189 315 197 108 210

Dry matter of soybean expeller is standardized at 88 %.

Digestibility Coefficients' (%)
MET (YS M+C LYS THR TRP ARG ILE LEU VAL HIS PHE
Swine 90 83 86 89 86 87 93 88 87 87 90 89

Poultry 91 82 86 90 85 89 93 89 89 88 92 8

TAMINODat® 6.2

Dried Distillers Grains with Solubles (DDGS) A M I N O NIR®

Region n  STAT 0 © Starch  sugar Ash U | MET s MsC LS THR TRP ARG ILE  LEU VAL HIS PHE
Protein  Fat Fiber

Al 42 Mean (%) 2937 7.68 315 1.55 478 744 055 055 112 08 107 023 132 105 320 136 076 142

Reqi
egions SD 0.87 0.74 0.78 0.55 044 031 003 002 005 006 004 001 008 004 013 005 003 0.06
CV (%) 2.97 9.58 2491 3543 912 422 473 415 464 637 348 456 569 381 392 397 422 425

Min (%) 27.56 6.60 1.80 0.80 390 670 049 049 098 075 1.00 020 115 096 298 123 070 130
Max (%) 31151070 5.00 3.30 530 810 061 061 124 0% 115 026 148 115 348 148 084 157

CropYear n  STAT (rude — Crude g ugar Ash ™€ | MEr s MeC LS THR TRP ARG ILE LEU VAL HIS  PHE
Protein  Fat Fiber

2019 2,745 Mean (%) | 27.23 8.81 4.55 1.23 481 715 052 051 103 08 101 022 122 098 302 130 072 130
2020 1,952 Mean (%) | 28.08 8.68 3.93 117 474 693 051 051 103 081 102 023 125 099 304 130 072 132
2021 2,533 Mean (%) | 28.53 8.39 4.07 110 477  6.83 053 052 106 084 1.04 022 126 101 309 132 073 135
2022 1,624 Mean (%) | 28.62 818 391 1.08 480 6.85 053 052 107 08 1.04 023 131 102 303 132 073 135
2023 42 Mean(%) | 2937 7.68 315 1.55 478 744 055 055 112 087 107 023 132 105 3200 136 076 142

Dry matter of DDGS is standardized at 88 %.
MET CYS M+C LYS THR TRP ARG ILE LEU VAL HIS PHE
Swine 83 75 76 63 72 76 81 78 85 77 9 8
Poultry 83 78 81 61 69 81 80 77 84 75 n 78

TAMINODat® 6.2



Meat and Bone Meal (MBM) A M I N O NIR®

Region n  STAT Grude — Crude 0| g ILE LU VAL HIS PHE
Protein  Fat

All 19 Mean(%) | 5241 194 2323 072 0.53 1.31 257 175 037 3.46 1.63 334 235 093 1.84

Regions
9 D 2.88 142 338 012 0.10 012 0.39 015 0.07 0.19 017 031 019 019 016
v (%) 549 1191 1456 | 1634 19.09 922 1499 8.55 17.54 549 1055 9.22 827 2035 8.46

Min (%) 47.00 9.50 18.90 0.55 0.34 1.05 2.06 145 0.25 3.03 127 272 1.95 0.66 1.50
Max (%) 55.82 15.00 31.20 0.91 0.76 151 3.20 1.96 0.48 3.74 1.89 3.69 2.63 1.25 2.05

Dry matter of meat and bone meal is standardized at 91 %.

MET (v M+C LYS THR TRP ARG ILE LEU VAL HIS PHE
Swine 84 69 85 80 82 79 88 84 83 84 81 85
Poultry 72 30 58 70 63 56 76 90 Al 70 n n

TAMINODat® 6.2

Wheat Middlings AMIN ONIR®

Region n  STAT Gty  Starch  Sugar Ash ARG ILE  LEU VAL HIS  PHE
Protein  Fat

All ! 14 Mean (%) 15.53 3.68 23.08 512 464 797 023 032 055 064 050 025 105 048 093 071 041 060
Regions SD 0.97 0.25 1.90 0.58 0.28 054 001 001 003 002 002 001 006 003 005 003 002 0.04
V(%) 6.26 6.76 823 N3 6.02 679 477 458 480 378 407 402 563 631 589 471 514 697
Min (%) 13.75 3.30 20.60 430 420 6.80 020 029 049 061 046 024 096 04 082 064 038 052
Max (%) 17.20 4.00 26.00 6.00 530  8.60 024 034 058 068 053 027 114 052 100 075 044 0.66

Dry matter of wheat middlings is standardized at 88 %.

MET (Y M+C LYS THR TRP ARG ILE LEU VAL HIS PHE
Swine 76 72 74 46 63 3 72 72 3 62 73
Poultry 81 76 78 78 73 79 78 81 79 77 979

TAMINODat® 6.2



Soy Products and DDGS Quality Report A M I N O NIR®

The processing conditions of soybean meal, soybean expeller, and DDGS were assessed using traditional laboratory
assays, including Protein Solubility in KOH, Trypsin Inhibitor Activity and Reactive Lysine. Evonik has expanded its
near-infrared spectroscopy (NIRS) portfolio to include AMINON/R® RED 2.0, a service that predicts the quality of
heat-exposed soy products and corn-based DDGS based on these traditional laboratory assays. The data presented in
this report was developed using the parameters predicted by AMINONIR® RED 2.0 on newly harvested soybean meal,
soybean expeller, and DDGS samples in 2023.

Material N Obs Variable Mean Std Dev cv Minimum  Maximum

DDGS, 42 Protein Solubility in KOH 33.1 3.8 11.4 271 41.6
Corn

Reactive Lysine 0.7 0.1 8.8 0.5 0.8

Reactive Lysine/Total Lysine Ratio 77.6 3.0 3.9 69.5 81.7
Soybean 258 Protein Solubility in KOH 78.6 2.4 3.1 721 88.3
Meal

Trypsin Inhibitor Activity (mg/g) 31 0.4 12.9 1.8 4.6

Reactive Lysine 2.5 0.1 2.8 2.2 2.6

Reactive Lysine/Total Lysine Ratio 87.9 0.8 1.0 85.6 90.2
Soybean 369 Protein Solubility in KOH 80.4 6.1 7.6 63.1 98.1
Expeller

Trypsin Inhibitor Activity (mg/g) 6.4 1.6 25.3 1.9 13.1

Reactive Lysine 2.3 0.1 5.5 1.6 2.6

Reactive Lysine/Total Lysine Ratio 89.7 2.4 2.7 79.9 93.8

Unit of Protein Solubility in KOH is %.
Unit of Reactive Lysine is %.
Unit of Reactive Lysine/Lysine Ratio is %
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Amina Acids
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OUR EXTENSIVE WEB-BASED DATABASE FOR ANIMAL NUTRITIONISTS
NOW WITH FRESH CROP DATA FROM THE USA!

Our extensive nutrition database is the With a new update, AMINODat® 6.2 now includes:

most comprehensive in the world and .
. . « State specific data for new harvest Corn and Soybean Meal
supports you in mastering the challenge in the USA:

of reducing costs while meeting livestock o 20 US States covered for Corn

needs. It covers over 1,000 raw materials o 14 US States covered for Soybean Meal

and more than 278,000 samples from all
+ Fresh data sets on Bakery Meal, Corn DDGS, Meat and

over the world, based on more than Bone Meal, Oats, Soybean Hulls, and Wheat Middlings
13,000,000 analytical results. sampled in the USA

Evonik Operations GmbH

This information and all technical and other advice are based on Evonik’s present knowledge and
experience. However, Evonik assumes no liability for such information or advice, including the extent to Nutrition & Care

which such information or advice may relate to third party intellectual property rights. Evonik reserves Animal Nutrition Business Line
the right to make any changes to information or advice at any time, without prior or subsequent notice.
EVONIK DISCLAIMS ALL REPRESENTATIONS AND WARRANTIES, WHETHER EXPRESS OR
IMPLIED, AND SHALL HAVE NO LIABILITY FOR, MERCHANTABILITY OF THE PRODUCT OR X ' .
ITS FITNESS FOR A PARTICULAR PURPOSE (EVEN IF EVONIK IS AWARE OF SUCH PURPOSE), evonik.com /animal-nutrition
OR OTHERWISE. EVONIK SHALL NOT BE RESPONSIBLE FOR CONSEQUENTIAL, INDIRECT OR
INCIDENTAL DAMAGES (INCLUDING LOSS OF PROFITS) OF ANY KIND. It is the customer’s sole
responsibility to arrange for inspection and testing of all products by qualified experts. Reference

to trade names used by other companies is neither a recommendation nor an endorsement of the
corresponding product, and does not imply that similar products could not be used. Ev U I I I K

Leading Beyond Chemistry

animal-nutrition@evonik.com




