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Dear Customer,

In continuation of our long-term commitment to our
customers, Evonik Nutrition & Care has compiled a
comprehensive report characterizing the amino acids, crude
fat, crude fiber, sugar, starch, and ash contents of corn,
soybean meal, soybean expeller, and corn-based dried
distiller’s grains with solubles (DDGS) for 2022. The data
presented for corn and soybean meal are representative of
the current U.S. crops and are segmented by region.

For the 2022 corn crop, there was an increase of crude
protein content (7.67 vs. 7.37 %), and decrease of starch

(64.39 vs. 65.01 %) compared to the 2021 corn crop.

For the 2022 soybean meal, there was a decrease in crude

protein compared to the 2021 harvest (46.12 vs. 46.63 %).

Consistent with previous years, the soybean meal from
this year’s crop shows regional differences in crude protein
content. Samples originating from Western Corn Belt,
Eastern Corn Belt, Midsouth, Southeast, and East Coast
reported 45.94, 45.92, 46.91, 46.47, 45.71 % of crude
protein, respectively.

In 2022, the average crude protein content for DDGS was
28.62%, higher than the previous year (28.53 %). Lower
concentration of crude fat (8.18 vs. 8.39 %) was observed
compared to the previous year.

Processing condition of soybean meal, soy expeller, and
DDGS were reported. Based on the processing condition
indicator (PCl), an Evonik-created parameter, 59 % of the

i soy product samples showed optimal processing conditions
¢ (PCl between 12 and 14). 1% of the soy samples could

be slightly overcooked (PCl < 12) and 40 % of the samples
could be slightly undercooked (PCI > 14). For DDGS, 27 %
i of the samples showed optimal processing conditions

(PCl = 14). 17 % of the samples showed medium to severe
. heat damage (PCI < 11).

i While we take the responsibility to generate this report, we
feel that what makes it so successful is that it is entirely based
: on samples collected by our customers and analyzed through
Evonik’s AMINONIR® laboratory service. By compiling the
report as presented, we believe we can provide information

: that is pertinent to our customers and their operations and
give insight into general trends that are occurring in each
year'’s crops.

Thank you to our customers who participated in the 2022
i crop report. Without your participation, this report would
: not be possible.

¢ Yours sincerely,

ﬁ “\\\

| )
L

Paulo Sergio Teixeira
i Regional Vice President Animal Nutrition



AMINONIR"

gty e Garch sugar  Ash THR TRP ARG ILE  LEU VAL HIS PHE
Protein  Fat
Al 690 Mean(%) | 767 346 6439 170 119 185 | 016 017 033 024 027 006 035 02 092 036 02 037
Regions ) 060 023 110 027 008 015 | 001 001 002 002 002 000 003 002 009 003 002 003
(%) 787 673 171 1606 667 821 | 872 624 740 676 754 608 824 851 969 759 756 956
Min (%) 607 280 5850 090 100 140 | 012 014 026 020 022 005 029 020 068 029 017 028
Max (%) 1024 480 6700 270 150 240 | 020 020 040 032 037 008 051 036 122 049 028 051
Western 244 Mean(%) | 754 337 6454 179 118 183 | 015 016 032 023 027 006 034 026 091 036 021 036
Corn belt sD 060 020 094 027 007 014 001 001 003 001 002 000 003 002 009 003 002 004
%ﬁ)w; &% 799 594 146 1484 621 760 | 887 688 786 607 755 536 810 864 1029 771 828 984
) Min (%) 630 280 6200 110 100 150 | 012 014 026 02 02 005 029 021 071 030 018 029
Max (%) 951 420 6680 270 140 230 | 019 020 040 027 033 007 042 033 122 044 027 048
Eastern 72 Mean(%) | 720 341 6524 159 116 181 | 014 016 030 022 026 006 033 025 086 034 021 034
Corn Belt ) 046 019 075 025 008 011 | 001 001 002 001 002 000 002 002 007 002 001 003
%3'”’0”' ) 640 543 114 154 676 632 | 735 474 569 441 590 394 561 730 856 620 601 797
Min (%) 607 300 6320 090 100 150 | 012 014 027 020 022 005 029 02 068 029 017 028
Max (%) 806 380 6700 220 130 200 | 017 017 034 025 029 006 038 028 103 038 023 040
Midsouth 178 Mean(%) | 793 355 6394 174 121 188 | 016 017 034 024 028 006 037 027 094 037 023 038
(AR, KY, LA, sD 051 0.2 094 031 008 019 001 001 002 001 002 000 002 002 009 002 001 003
MS, TN TH) ) 640 622 147 178 676 995 | 620 443 512 509 584 472 542 725 909 614 568 829
Min (%) 662 300 6170 090 100 140 | 014 015 030 020 024 005 030 02 072 032 02 030
Max (%) 933 400 6630 270 140 240 | 019 019 038 027 033 007 041 033 122 043 026 048
Southeast 101 Mean(%) | 805 359 6362 161 122 192 | 017 017 034 025 029 006 038 028 095 038 023 039
(AL, GA, FL, sD 055 026 122 020 009 012 001 001 002 002 002 000 003 002 008 003 001 003
NO) v (%) 680 731 191 1254 698 649 | 586 555 564 644 667 58 132 74 824 661 629 845
Min (%) 690 280 5850 100 100 170 | 014 015 030 022 025 006 033 023 078 033 020 031
Max (%) 1024 480 6570 210 150 220 | 020 020 039 032 037 008 051 036 115 049 028 051
EastCoast 67 Mean(%) | 759 350 6488 154 118 181 | 015 017 032 023 027 006 035 026 090 036 02 036
(DE, MD, NJ, ) 045 0.2 096 018 006 012 001 001 002 001 002 000 002 002 007 002 001 003
NY, PA, VA) (%) 594 622 148 1154 543 680 | 665 435 531 508 565 440 55 661 806 551 503 763
Min (%) 644 300 6300 120 110 160 | 013 015 029 020 023 005 029 02 071 031 019 029
Max (%) 885 410 6700 190 140 210 | 018 018 037 026 031 006 039 031 113 041 025 044
West Coast 28 Mean (%) 715 331 6520 173 114 175 | 015 016 031 022 025 006 033 024 08 034 021 034
(U, C0) ) 037 016 097 022 006 010 | 001 001 001 001 001 000 002 001 005 002 001 002
(%) 510 486 148 1278 498 592 | 434 351 414 606 550 513 662 592 604 535 472 720
Min (%) 661 300 6280 100 110 160 | 014 015 029 020 024 005 029 022 079 031 019 030
Max (%) 834 370 6690 200 130 200 | 017 018 035 026 030 006 039 029 102 040 023 042
Cude — Crude g sugar  Ash MU | MET o¥s MeC LS THR TRP ARG ILE  LEU VAL HIS  PHE
Protein  Fat Fiber
2018 3 Mean(%) | 743 342 6559 134 113 172 | 015 016 031 024 027 006 035 026 089 036 02 037
2019 472 Mean(%) | 723 347 6587 185 116 176 | 015 016 031 023 026 006 034 025 086 034 021 035
2020 552 Mean(%) | 737 347 6507 166 118 179 | 015 016 032 024 027 006 036 025 087 035 021 036
2021 743 Mean(%) | 737 347 6501 164 118 187 | 015 016 032 024 026 006 035 025 08 035 021 035
2022 690 Mean(%) | 767 346 6439 170 119 185 | 016 017 033 024 027 006 035 026 092 036 02 037

Dry matter of corn is standardized at 88 %.

Digestibility Coefficients' (%)

MET (S 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 9N 88 86 84 89 96 92 93 9% 92

TAMINODat* 6.1



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

Region n  STAT Crude — Crude g ugar Ash T | MEr s MeC LS THR TRP ARG ILE LEU VAL HIS  PHE
Protein  Fat Fiber

All 1,624 Mean (%) 28.62 8.18 391 1.08 480  6.85 053 052 107 08 104 023 131 102 33 132 073 135
Regions SD 1.76 0.79 178 0.52 038 053 0.04 004 008 007 006 002 011 007 022 009 005 0.09
CV (%) 6.15 9.66 45.54 4763 784 774 807 716 712 833 579 75 822 679 726 674 660 699
Min (%) 20.17 5.50 0.70 0.20 260 510 035 035 072 041 072 036 073 065 216 088 050 090
Max (%) 3562 12,60 9.40 5.00 6.60  9.90 066 063 133 112 129 030 18 128 390 170 092 169

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

2018 1,687 Mean (%) 27.28 8.81 4.87 136 458  6.96 051 051 103 080 100 021 118 097 32 130 072 129
2019 2,745 Mean (%) 27.23 8.81 4.55 1.23 481 715 052 051 103 o081 101 022 122 098 32 130 072 130
2020 1,952 Mean (%) 28.08 8.68 3.93 117 474 693 051 051 103 081 102 023 125 099 3.0 130 072 132
2021 2,533 Mean (%) 28.53 8.39 4.07 110 477 6.83 053 052 106 084 104 022 126 101 309 132 073 135
2022 1,624 Mean (%) 28.62 8.18 391 1.08 480 685 053 052 107 08 104 023 131 102 303 132 073 135

Dry matter of DDGS is standardized at 88 %.

MET (¥ M+C LYS THR TRP ARG ILE LEU VAL HIS PHE
Swine 83 75 76 63 72 76 81 78 85 71 R
Poultry 83 78 81 61 69 81 80 77 84 75 n 78
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Soybean Meal (SBM)

Crude

de
Protein  Fat Bl

Crude
Fiber

AMINONIR"

MET ARG ILE LEU VAL HIS PHE

Region n  STAT

Al 43 Mean(%) | 4612 226 1086 650 382 | 061 065 126 283 179 063 332 209 349 219 120 234
Regions ) 093 047 058 021 049 | 001 002 003 005 004 001 007 005 008 004 002 006
(%) 200 2081 534 327 1273 | 212 247 214 183 197 199 219 233 215 202 180 239
Min (%) 405 130 900 610 300 |05 055 110 246 155 055 285 180 299 191 105 201
Max(%) | 4883 400 1190 800 770 | 064 070 135 300 188 067 351 223 369 230 125 250
Western 206 Mean(%) | 4594 216 062 646 379 | 061 065 126 28 178 063 331 208 348 218 119 232
Corn belt ) 060 039 013 011 044 | 001 001 002 004 003 001 006 003 005 003 002 004
%':‘SE“QS) ) 150 1790 2075 176 154 | 178 178 165 149 144 159 179 166 156 148 147 163
Min (%) 478 140 040 620 300 |05 060 116 266 167 058 306 193 323 203 112 216
Max (%) 4761 400 130 680 540 | 064 069 132 293 184 066 345 217 361 226 124 24
Eastern 102 Mean(%) | 4592 229 057 656 392 | 061 064 125 282 178 063 331 209 348 218 119 2.3
Corn Belt D 085 045 017 028 036 | 001 002 003 005 003 001 007 005 007 004 002 005
gh')'N'W" ) 185 1974 2972 425 922 | 222 288 247 179 185 201 201 220 194 185 153 215
Min (%) 431 130 030 620 310 | 056 058 114 265 166 059 307 194 323 205 113 214
Max(%) | 4844 400 170 780 550 | 064 070 135 300 187 067 351 222 365 230 125 247
Midsouth 57 Mean(%) | 4691 225 053 640 359 | 061 065 127 286 181 064 337 214 35 223 121 239
(AR, KY, MS) D 089 053 010 011 028 [001 001 002 004 003 001 007 005 007 004 002 005
<) 189 2373 1953 172 766 | 149 157 144 14 167 148 21 214 189 181 153 22
Min (%) 4510 130 030 620 310 | 059 061 123 269 175 062 321 205 342 215 117 229
Max(%) | 4883 330 070 660 430 | 063 067 130 294 188 066 349 223 369 230 15 250
Southeast 46 Mean(%) | 4647 247 056 657 403 | 060 064 125 282 179 063 334 21 35 220 119 237
(AL, GA,NO) sD 120 057 013 021 066 | 001 002 003 007 005 002 009 006 010 006 003 007
%) 259 2315 2324 324 1638 | 241 285 255 242 269 253 266 292 287 268 221 304
Min (%) 871 140 030 610 300 | 056 059 117 267 169 05 313 198 329 206 113 222
Max(%) | 4828 390 090 690 610 | 063 067 130 293 186 066 348 221 368 229 123 248
FastCoast 12 Mean(%) | 4571 305 054 701 390 | 060 062 123 277 175 063 329 205 344 215 117 2.29
(PA, MD) D 173 010 005 035 126 | 002 003 005 010 007 003 015 008 015 008 004 010
v (%) 378 328 951 503 3227 | 418 484 411 371 389 431 456 406 425 384 359 417
Min (%) 405 290 050 660 320 | 052 055 110 246 155 055 285 180 299 191 105 201
Max(%) | 4675 320 060 800 770 | 061 065 128 283 180 064 339 210 35 221 120 236
f,'“d"‘. (ude g ash ™€ | MET s MeC WS THR  TRP ARG ILE  LEU VAL HIS  PHE
rotein  Fat Fiber
2018 218 Mean(%) | 4698 216 996 662 377 | 062 067 128 290 18 064 341 212 35 223 121 238
2019 366 Mean(%) | 4666 215 1011 640 388 | 062 066 128 286 180 063 338 210 35 221 120 235
2020 351 Mean(%) | 4620 246 1016 633 398 | 061 066 126 281 179 063 334 208 349 219 119 234
2021 400 Mean(%) | 4663 225 1036 666 377 | 061 066 127 285 181 063 339 212 35 221 120 237
2022 43 Mean(%) | 4612 226 1086 650 382 | 061 065 126 283 179 063 332 209 349 219 120 234

Dry matter of soybean meal is standardized at 88 %.

Digestibility Coefficients' (%)

MET (Y M+C LYS THR TRP ARG ILE LEU VAL HIS PHE
Swine 91 85 88 90 87 89 96 90 89 90 91 90
Poultry 90 78 84 89 83 89 91 87 87 86 89 88
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Soybean Expeller AMIN ON I R®

: Crude  Crude Crude
Region n  STAT Protein Fat Sugar  Ash Fiber MET ARG |13 LEU VAL HIS PHE

Al 549 Mean (%) 4037 8.28 8.95 5.93 5.13 0.55 0.61 116 2.57 1.59 0.56 3.05 1.86 3.09 1.95 1.08 2.08
Regions SD 1.45 0.83 0.70 0.34 0.53 0.02 0.02 0.04 0.08 0.05 0.02 0.1 0.07 0.1 0.06 0.04 0.07
V(%) 3.51  10.00 7.83 566  10.34 3.56 332 3.29 3.00 3.39 3.40 3.63 3.52 3.58 3.28 345 3.40

Min (%) 36.73 5.50 5.70 540 3.20 0.45 0.49 0.93 2.28 141 0.49 2.60 1.66 2.78 1.74 0.94 1.85
Max (%) 4583 11.80  11.00 740 7.20 0.63 0.68 127 2.81 176 0.62 3.46 2.09 345 215 1.20 2.30

CropYear n  STAT Crude —Crude g o ash U | MEr s MseC LS THR  TRP ARG ILE  LEU VAL  HIS  PHE
Protein  Fat Fiber

2022 549 Mean (%) | a3 8.28 8.95 593 5131055 0.61 116 2.57 1.59 0.56 3.05 1.86 3.09 1.95 108 2.08

Dry matter of soybean expeller is standardized at 88 %.

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* 6.1



Soy products and DDGS quality report

AMINONIR"

Processing condition of SBM and DDGS can be assessed by measuring the Protein Dispersibility Index (PDI), protein

solubility in KOH, trypsin inhibitor activity, reactive lysine, and reactive lysine/lysine ratio. Evonik has added to its near-

infrared spectroscopy (NIRS) portfolio a service, based on those traditional laboratory assays, that predicts the quality of
heat-exposed soy products and corn-based DDGS—AMINONI/R® RED 2.0. Moreover, the Processing Condition Indicator
(PCI) is an Evonik-created parameter that incorporates all parameters aforementioned to provide an overall picture of the

quality of the processed raw material. However, reactive lysine is the parameter that has more weight in the estimation of

PCI. Reactive lysine is not involved in a Maillard reaction and is available to the animal. For SBM, PCl values between 12

and 14 are optimal, and for DDGS, PCl values equal to or greater than 14 are optimal. This report was developed using
the parameter measured in AMINONIR® RED 2.0 from SBM, soybean expeller and DDGS samples scanned during 2022.

Variable N Mean Std Dev (47 Minimum Maximum
DDGS, 1,546 Protein Dispersibility Index (PDI) 1,546 18.1 4.2 23.4 7.9 36.4
Corn

Protein Solubility in KOH 1,546 29.1 4.2 14.4 15.2 43.4
Reactive Lysine 1,546 0.6 0.1 12.2 0.2 0.8
Reactive Lysine/Lysine Ratio 1,546 72.4 5.1 7.1 45.2 89.7
Processing Conditions Indicator (PCI) 1,546 12.7 1.3 10.3 6.0 16.2
Soybean 422 Protein Solubility in KOH 422 79.0 2.5 3.2 61.4 89.8
Meal
Trypsin Inhibitor Activity 422 3.2 0.5 15.3 1.8 5.8
Reactive Lysine 422 2.5 0.1 2.3 21 2.6
Reactive Lysine/Lysine Ratio 422 88.6 0.7 0.8 83.0 90.4
Processing Conditions Indicator (PCI) 422 14.4 1.0 7.2 11.0 19.8
Soybean 537 Protein Solubility in KOH 535 82.4 3.9 4.7 57.8 96.4
Expeller
Trypsin Inhibitor Activity 535 6.9 0.8 11.5 2.8 10.1
Reactive Lysine 537 2.3 0.1 4.5 2.0 2.7
Reactive Lysine/Lysine ratio 521 89.9 1.5 1.7 81.7 94.0
Processing Conditions Indicator (PCI) 521 16.4 1.7 10.1 10.0 22.2

Unit of Protein Solubility in KOH is %.
Unit of Reactive Lysine is %.
Unit of Reactive Lysine/Lysine Ratio is %



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 which such information
or advice may relate to third party intellectual

property rights. Evonik reserves 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

ITS FITNESS FOR A PARTICULAR PURPOSE (EVEN IF

EVONIK IS AWARE OF SUCH PURPOSE), 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.
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