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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, and ash contents of corn,
soybean meal, and corn-based dried distiller’s grains
with solubles (DDGS) for 2020. The data presented
for corn and soybean meal are representative of the
current U.S. crops and are segmented by region.

The 2020 corn crop reported higher crude protein
content (7.37 vs. 7.23 %) than the 2019 corn crop.
Also, slightly lower values of starch (65.07 vs. 65.87 %)
and sugar (1.66 vs. 1.85 %) were observed compared
to the previous harvest year.

For the 2020 soybean meal crop, there was a slight
decrease in crude protein compared to the 2019

harvest (46.20 vs. 46.66 %). 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, East Coast, and West Coast :
reported 45.74, 46.38, 48.05, 46.61, 4612, 46.67 % :
of crude protein, respectively. :

In 2020, the average crude protein content for DDGS :
was 28.08 %, higher than the previous year (27.23%). :
Lower values of oil (8.68 vs. 8.81%) and crude fiber
(6.93 vs. 7.15 %) were observed compared to the
previous year.

Processing conditions of soybean meal and DDGS
were evaluated by using the processing condition indi-
cator (PCl), an Evonik-created parameter. The PCl
provides a degree of availability of the protein based
on over-processing or under-processing parameters.
For SBM and DDGS, 1% and 8% of the samples had
some degree of being over-processed, respectively.

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
2020 crop report. Without your participation, this
report would not be possible.

Yours sincerely,

Vo O

Ken O’Halloran

Regional Vice President Animal Nutrition



AMINONIR"

oo S
All Regi 552 Mean (%)§ 1.37 347 6507 1.66 118 179 : 015 016 032 024 027 006 036 025 0.87 035 021 0.36
SD i 046 0.21 093 025 0.07 014 :0.01 0.01 002 0.01 002 0.00 002 0.2 007 0.02 0.01 0.03

(%) : 6.24 6.12 142 1496 578 759 : 700 498 586 513 6.07 435 6.05 704 826 626 594 7.66

Min E%)E 6.01 270 6040 070 100 140 {012 013 027 021 022 005 029 020 0.67 028 017 0.8
(

Max ) 9.64 440 6780 240 140 230 :0.20 020 040 029 035 0.07 045 034 126 0.46 0.28 0.50
Western 244 Mean (%) @ 722 342 6522 176 118 178 (015 016 031 024 026 0.06 035 025 0.86 034 021 035
Corn Belt SD i 041 0.17 0.88 022 0.06 013 :001 0.01 002 0.01 001 0.00 0.02 002 0.7 002 0.01 0.02

S

(1A, KS, eV (%) : 566 5.05 134 1237 501 709 :6.83 473 575 451 548 385 537 6.42 772 565 541 7.04
MN, MO, ND, Min (%) : 6.01 270 6220 130 1.00 150 :012 013 027 021 022 005 029 020 0.67 028 017 0.8
NE, SD) Max_ (%) : 8.77 400 6780 240 130 230 1018 0.18 036 028 032 0.07 042 031 107 041 0.24 044
Eastern 73 Mean (%) : 7.24 349 6542 158 115 172 : 035 016 031 023 026 0.06 035 025 087 034 021 035

Corn Belt SD i 029 0.19 060 017 0.07 0.1 :0.01 000 001 0.1 0.01 0.00 001 001 0.04 0.01 0.01 0.02
4.06 5.50 091 11.01 613 631 : 426 268 338 342 393 317 3.69 481 505 413 336 5.03

(L, IN v (%) :

MI, OH) Min (%) : 6.66 310 6260 120 1.00 140 014 015 029 022 024 006 032 022 076 031 020 0.31
Max (%) i 8.00 430 6670 200 140 2.00 :0.17 017 035 026 0.29 0.07 039 027 097 0.38 023 0.39

Midsouth 65 Mean (%) : 7.60 353  65.02 1.62 118 1.83 1016 0.7 033 025 028 0.06 037 026 0.89 036 022 037

(KY, TN, TX, SD i 040 0.16 072 023 0.07 016 :0.01 001 002 0.01 0.01 000 002 002 0.07 0.2 0.01 0.03
%) : 5.22 4.56 110 1479 558 8.63 :520 413 4.84 375 473 341 433 629 780 510 4.81 6.84

MS, LA) v
Min (%) i 6.75 290 6340 120 1.00 150 :014 015 030 023 025 006 033 023 076 032 020 0.32
Max (%) : 8.67 4.00 6650 240 130 220 :0.18 0.8 036 0.27 031 0.07 041 030 1.07 041 024 044
South 69 Mean (%) : 7.53 352 6473 156 122 1.86 016 016 032 025 027 0.06 037 025 086 036 022 036
(AL, GA, FL, SD i041 0.15 062 027 0.07 011 :0.01 0.01 0.01 0.01 001 0.00 002 0.02 0.07 0.02 0.01 0.03
NG, SC) V. (%) : 5.44 4.21 0.95 1759 6.06 617 :502 4.05 419 3.62 496 334 446 6.62 818 549 475 735
Min (%) :  6.45 330 6310 070 110 170 : 014 015 030 023 024 006 033 021 0.68 031 019 0.29
Max (%) : 8.65 4.00 66.10 230 130 220 :0.18 0.19 0.36 027 031 0.07 041 030 104 041 025 043
East Coast 47 Mean (%) : 7.81 345 6436 149 122 175 1016 017 034 025 028 0.06 038 0.27 093 037 023 038

(DE, MD, SD i 063 0.28 146 026 0.07 0.7 :0.01 001 003 002 002 000 0.3 0.2 070 0.03 0.2 0.04

NJ, PA, VA) v (%) : 8.05 8.12 227 1741 6.00 952 :890 619 749 755 8.09 6.65 7.64 872 10.26 7.86 7.60 9.55
Min (%) : 6.50 270 6040 070 110 1.50 : 0.3 015 028 022 024 006 032 022 075 031 019 031
Max_ (%) : 9.64 400 6670 190 1.40 210 :0.20 0.20 0.40 0.29 035 0.07 045 034 126 0.46 0.28 0.50
West Coast _ 36 Mean (%) @ 7.46 3.50 6509 174 114 181 : 036 017 033 024 027 0.06 035 025 089 035 022 036
(AZ, CA, UT, SD i 046 0.39 118 027 0.06 011 :0.01 0.01 0.2 001 0.02 000 0.02 002 0.08 0.2 0.01 0.03
CO, WA, OR) &V (%) 613 1110 1.81 1577 563 6.06 :6.54 468 558 432 590 371 446 730 865 6.8 6.70 7.81

Min (%) : 6.38 290 6240 110 1.00 1.60 :0.14 015 029 021 023 006 032 021 068 030 019 0.29
Max (%) i 8.67 440 6740 220 130 200 :018 019 039 027 031 007 040 030 106 041 024 043

Crop Year :

2016 433 Mean (%) 7.60 3.7 6463 143 115 184 : 015 017 032 023 027 006 035 026 093 036 022 037
2017 475 Mean (%) : 7.52 339 6545 125 115 172 1045 017 032 024 027 0.06 036 026 091 036 022 037
2018 311 Mean (%) : 743 342 6559 134 113 172 1035 016 031 024 027 0.06 035 026 089 036 022 037
2019 472 Mean (%) 7.23 347 6587 185 116 176 : 015 016 031 023 026 0.06 034 025 0.86 034 021 0.35

2020 552 Mean (%) : 737 347 6507 166 118 179 : 015 0.16 032 024 027 006 036 025 087 035 021 036

) ) o
Dry matter of corn is standardized as 88 %. Digestibility Coefficients (%)

MET CYS M+C LYS THR TRP ARG ILE LEU VAL HIS PHE
Swine 87 8 8 75 8 77 89 8 89 8 8 87
Poultry 95 89 92 91 89 83 89 98 93 95 97 93
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Region n STAT :’“df Ol Sugar Ash S | MET CYs Mic LS THR TRP ARG ILE LEU VAL HIS PHE
rotein  (EE) Fiber

AllRegions 351 Mean (%) : 4620 246 1016 633 398 : 0.61 0.66 126 281 179 063 334 208 349 219 119 2.34
’ SD T 124 170 057 019 052 :0.02 002 003 007 004 002 010 006 010 006 003 0.07

CV_ (%) 269 4470 556 294 1311 | 249 245 246 248 246 268 3.04 283 282 270 247 3.12

Min (%) 3795 140 790 550 _ 3.0 : 052 056 1.06 233 149 052 265 1.69 283 179 100 186

Max_(%): 4900 1240 1110 _6.80 _ 640 : 0.65 072 137 294 189 0.66 3.54 222 371 232 126 2.50

Western 150 Mean (%) . 4574 233 1040 632 405 : 0.61 065 126 280 178 0.62 330 206 345 217 119 231

Corn Belt SD T 135 138 033 017 053 : 0.02 002 003 008 005 002 011 006 011 007 003 0.08

44.76 1.70 9.30  6.00 310 (059 0.63 122 275 174 0.60 323 203 336 212 117 226
47.46 370 10.90 _ 6.60 530 : 062 068 130 293 183 0.65 346 214 3.57 224 123 239
Midsouth 13 Mean 48.05 223 8.55  6.60 403 : 063 0.67 129 288 1.85 0.65 347 217 3.63 227 123 244
(KY, MS) SD i 0.65 0.43 089 022 0.44 : 001 0.01 0.2 0.04 0.03 001 005 004 006 0.04 0.02 0.04
) 1.35 1940 1039 327 1097 : 138 128 135 147 165 160 147 175 1.63 156 171 1.51
%E 46.92 1.60 790 6.20 3.60 : 0.61 0.66 127 280 179 063 336 211 352 221 119 237
)

(1A, KS, MN, &V (%) 295 59.29 315 264 13.08 : 276 251 2.64 282 280 299 348 3.07 313 3.01 280 3.45
MO, NE, D) Min (%) i 37.95 1.50 920  5.50 3.00 : 052 056 1.06 233 149 052 265 1.69 2.83 179 1.00 1.86
Max__ (%) 4808 1240 1110 _ 6.60 6.20 : 0.64 0.69 133 294 186 0.66 3.47 219 3.65 229 125 245
Eastern 74 Mean (%) : 4638 221 1034 6.26 400 : 061 0.66 126 284 1.80 0.63 336 2.09 350 220 120 2.35
Corn Belt SD i 056 0.37 031 011 045 : 001 0.01 0.02 0.04 0.2 001 005 003 004 0.03 0.2 0.03
(IL, IN, OH) cv % 1.21 16.62 295 182 1130 : 136 154 138 153 122 184 140 136 123 124 130 1.23
)
)

4900 320 1020 _ 680 520 : 0.64 0.9 133 293 1.89 0.66 3.54 222 3.71_ 232 126 250
Southeast 79 Mean (%) 4661 248 983 642 391 : 0.61 0.66 127 282 180 0.63 338 210 352 220 1.20 2.36
(AL, GA,NC) ) © 102 042 053 018 055 : 0.01 002 003 006 004 001 008 005 008 005 0.02 0.06
Y: 219 1698 538 282 1418 : 223 259 239 209 197 195 248 240 240 223 208 2.66
Yi 4272 140 830 610 3.0 : 0.56 060 116 2.60 1.65 057 3.08 190 3.18 201 111 213
Y. 4805 400 1070 6.80 _ 640 : 0.63 0.68 131 290 1.85 0.65 349 218  3.65 228 1.4 2.46
EastCoast 33 Mean (%) . 4612 3.68 1012 615  3.73 © 0.60 0.65 125 278 178 0.63 3.34 208 3.47 218 119 233
)
)
)
)

(MD, PA, VA) SD 1.44 1.32 039 0.15 0.57 : 0.02 0.02 0.04 0.7 0.05 002 010 007 011 0.07 0.03 0.08
3.13 35.96 3.81 248 1373 {323 336 338 250 288 328 313 317 319 315 269 3.54
41.23 2.30 8.50  5.60 3.00 : 0.54 0.60 113 253 159 056 3.00 1.84 3.08 193 1.07 2.06
48.09 8.80 10.70 _ 6.40 540 : 065 072 137 2.85 184 0.65 349 216 3.61 226 123 245
West Coast 2 Mean (%) : 46.67 195 1025  6.55 3.60 : 0.62 0.67 129 288 182 0.64 3.40 213 3.55 222 121 237
(WA) SD i 030 0.07 035 021 0.14 : 001 0.00 0.01 0.02 0.01 001 0.01 001 0.02 0.02 0.01 0.01

v (%) 0.64 3.63 345 324 393 + 136 021 055 059 074 099 025 050 0.68 076 0.47 0.48
Min (%) : 46.46 190 10.00  6.40 350 : 062 0.67 128 2.87 181 0.64 339 212 353 221 120 236
Max (%) 46.88 200 1050 6.70 370 : 063 067 129 289 183 0.65 340 213 356 223 121 238
Crop Year :
2016 238 Mean (%, 46.54 203 10.66  6.63 343 1 064 068 131 288 1.82 0.64 343 213 357 222 121 2.38

2018 218 Mean 46.98 216 9.96  6.62 377 : 062 0.67 128 290 182 0.64 341 212 355 223 121 238
2019 366 Mean (%) @ 46.66 215 1011 6.40 388 : 062 0.66 128 28 180 0.63 338 210 3.52 221 120 235
2020 351 Mean (%) : 46.20 246 1016  6.33 3.98 1 061 0.66 126 281 179 063 334 208 349 219 119 234

Dry matter of soybean meal is standardized as 88 %. Digestibility Coefficients (%)

MET CYS M+C LYS THR TRP ARG ILE LEU VAL HIS PHE
Swine 92 85 88 90 88 89 95 90 89 90 91 90
Poultry 90 79 84 89 83 89 92 87 88 87 90 89

Crude Oil  Starch Crude

(%)
2017 253 Meang%;f 4612 201 1080 658  3.63 : 062 067 130 287 179 0.64 338 211 350 221 120 232
(%)

n  STAT : Sugar Ash ™'Y | MET CYS M+«C LYS THR TRP ARG ILE LEU VAL HIS PHE
Protein  (EE) (Ewers) Fiber

1952 Mean (%) : 28.08  8.68 393 117 474 693 : 051 051 1.03 081 1.02 023 125 0.99 3.04 130 0.72 132
SD i 156 0.90 175 048 031 044 : 0.03 003 0.7 0.06 005 0.02 010 0.06 0.6 0.07 0.04 0.08
CV_ (%) : 557 1035 4444 4142 651 632 P 670 6.54 650 711 511 706 796 638 515 5.61 515 6.22
Min (%) i 22.11 5.70 070 020 370 510 : 036 0.39 078 0.50 0.77 017 0.89 0.72 242 0.97 0.53 0.98
Max (%) : 36.70 1210 9.50 500 610 970 : 065 071 139 121 132 038 216 136 3.87 170 0.90 177

Crop Year ! !
2016 1008 Mean (%) : 26.66 8.73 492 119 441 636 : 050 049 1.00 077 098 022 113 095 299 124 0.69 1.26
2017 2667 Mean (%) : 27.12 8.80 448 136 447 6.61 : 052 051 1.02 079 100 022 117 097 3.00 127 070 1.28
2018 1687 Mean (%) : 27.28 8.81 487 136 4.58 696 : 051 051 1.03 0.80 1.00 021 118 097 3.02 130 072 129
2019 2745 Mean (%) @ 27.23 8.81 455 123 481 715 : 052 051 1.03 081 101 022 122 098 3.02 130 0.72 130
2020 1952 Mean (%) : 28.08  8.68 393 117 474 693 : 051 051 1.03 081 1.02 023 125 099 3.04 130 072 132

i i 0,
Dry matter of DDGS is standardized as 88 %. Digestibility Coefficients (%)

MET CYS M+C LYS THR TRP ARG ILE LEU VAL HIS PHE
Swine 8 75 76 63 72 76 80 78 85 57 79 82
Poultry 86 82 8 65 72 81 82 8 8 78 74 80




AMINONIR®

Processing condition of SBM and DDGS can be assessed by measuring 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 — AMINORED® 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 weighted in the estimation of PCI. Reactive lysine is not involved in a Maillard reaction and it is available to the
animal. For SBM, PCl values between 10 and 20 are optimal, and for DDGS, PCl values equal or greater than 14 are
optimal. This report was developed using the parameter measured in AMINORED® 2.0 from SBM and DDGS samples
scanned during 2020.

Material N Obs Variable N Mean Std Dev cv Minimum Maximum
DDGS, Corn 661 : Protein Dispersibility Index (PDI) 661 16.2 3.0 18.2 9.4 28.7
i Protein Solubility in KOH 661 27.9 5.0 17.8 17.5 37.3
i Reactive Lysine 661 0.6 0.1 10.8 0.3 1.0
i Reactive Lysine/Lysine ratio 661 73.7 4.2 5.7 57.2 85.3
: Processing Conditions Indicator (PCI) 661 12.9 1.1 8.3 9.0 16.0
Soybean Meal 4242 : Protein Dispersibility Index (PDI) 4233 12.3 3.0 24.7 2.0 23.1
: Protein Solubility in KOH 4242 81.9 3.2 3.9 60.1 93.8
i Trypsin Inhibitor Activity 4205 3.3 1.3 39.6 0.1 14.5
: Reactive Lysine 4242 2.6 0.1 2.6 2.1 3.0
: Reactive Lysine/Lysine ratio 4242 90.2 1.5 1.7 81.3 93.4
¢ Processing Conditions Indicator (PCI) 4242 12.6 1.2 9.2 7.0 19.0
Figure 1 Histogram of processing condition indicator Figure 2 Histogram of processing condition indicator of
of DDGS in 2020 Soy bean meal in 2020
DDGS SBM
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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.

Evonik Operations GmbH

Nutrition & Care
Animal Nutrition Business Line

animal-nutrition@evonik.com
www.evonik.com/animal-nutrition
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