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Abstract

Korea's complete feed industry is highly dependent on imported ingredients, with approximately 90% of
raw materials sourced from overseas. As the rise of the bioethanol industry in the 2000s, corn distillers
dried grains with solubles (DDGS) - a byproduct of the bioethanol productions - have become an important
ingredient in compound feed. Currently, Korea imports over 1 million tons of USA corn DDGS annually,
which accounts for 5.2% of the ingredients used in compound feed. As interest in sustainable energy grows,
especially in the developed countries, the biodiesel industry is emerging as an important change in the
energy market. The biodiesel and renewable diesel industries are industries that create energy sources to
replace diesel oil by utilizing animal fat and vegetable oil used in the traditional complete feed market. As
a result, the prices of animal fat and vegetable oil are expected to rise, and the production of vegetable by-
products are expected to rise due to increased demand for vegetable oil. It is very meaningful to analyze
and predict the changes that changes in these other industries may have on the market for ingredients for
complete feed. This is a time when attention is needed to predict changes in the ingredient market in advance
and reflect them in design and formula preparation. The biodiesel and renewable industries create energy
sources to replace diesel fuel by utilizing animal fat and vegetable oil, which are traditionally used in the
compound feed market. Consequently, prices for animal fat and vegetable oil are expected to rise, and the
production of vegetable byproducts is likely to increase due to the heightened demand for vegetable oil.
Therefore, it is essential to analyze and predict how changes in the related industries may impact the market
for compound feed ingredients. This paper emphasizes the importance of anticipating ingredient market
changes and adjusting feed design accordingly to ensure sustainability and economic efficiency in the

compound feed industry.

Keywords: Biofuel; Compound feed; Corn distillers dried grains with solubles; Feed industry; Ingredient
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260  Table 1. Raw material utilization for compound feed production in the Korea"
KFA member companies Nonghyup and others Total
Item (1,000 ton)
Domestic  Imported  Total Domestic  Imported  Total Domestic  Imported  Total
Cereal grain 171 8,172 8,343 90 3,211 3,301 261 11,383 11,644
Bran and hull 523 390 913 582 461 1043 1,105 851 1,956
Animal protein source 192 10 202 11 - 11 203 10 213
Plant protein source 746 3,021 3,767 176 1,554 1,730 922 4,575 5,497
Plant fiber source 1 34 35 28 44 72 29 78 107
Apimal-derived 5 1 6 1 i 1 6 1 Y
mineral
Mineral source 527 41 568 239 13 252 766 54 820
Processed by-product 108 206 314 65 116 181 173 322 495
Feed additive 150 44 194 70 8 78 220 52 272
Others 360 12 372 128 8 136 488 20 508
Sum 2,783 11,931 14,714 1,390 5,415 6,805 4,173 17,346 21,519
261 Y Data were obtained from a publication of the Korea Feed Association in 2024, based on 2023 statistics.
262
263
264
265  Table 2. Nutritional compositions of corn dried distiller's grains (DDG) with solubles (DDGS) reported in
266  the NRC [5]
Item (as-is basis) DM (%) GE (kcal/kg) CP (%) EE (%) NDF (%)
Corn DDG 90.8 4,919 28.9 8.7 41.9
Corn DDGS, > 10 % oil 89.3 4,849 27.3 10.4 32.5
Corn DDGS, > 6 and <9 % oil 89.4 4,710 27.4 8.9 30.5
Corn DDGS, < 4 % oil 89.3 5,098 27.9 3.6 33.8
Corn high protein DDG 91.2 5,173 45.4 3.5 33.6
267 CP, crude protein; DM, dry matter; EE, ether extract; GE; gross energy; NDF, neutral detergent fiber.
268
269

12



270  Table 3. Trend in U.S. Corn DDGS imports to Korea)

Year Volume (Ton) Price (1,000 dollar)
2012 468,586 150,143
2013 405,421 144,487
2014 653,394 196,069
2015 667,547 160,250
2016 862,498 184,708
2017 945,113 174,051
2018 1,096,294 245,331
2019 1,147,287 250,912
2020 1,127,894 250,632
2021 1,044,356 313,208
2022 1,134,022 392,120
2023 1,120,178 369,635

271 Y Data were obtained from the trade statistics database of the Korea Customs Service.

272

273

274

275  Table 4. Comparison of the nutrient composition of corn dried distiller's grains (DDGS) by country of
276  origin (USA vs. Brazil)

ItemY USA Brazil Difference?
Dry matter 88.9 90.0 -1.1
Crude protein 28.7 31.0 -2.3
Ether extract 6.8 6.3 0.5
Ash 4.6 53 -0.7
Neutral detergent fiber 27.0 29.3 -2.3
Acid detergent fiber 7.9 8.4 -0.5
Phosphorus 0.7 0.7 0.0
Sulfur 0.6 0.9 -0.3
Aflatoxin - - -
Ochratoxin A - - -
Fumonisin 612 456 156
Deoxynivalenol 1,836 - 1836
T-2 toxin 36.4 2.0 34.4
Zearalenone 77.0 12.0 65.0

277 Y The data were analyzed by Cargill Inc. (Wayzata, MN, USA).
278 2 Difference = corn DDGS from USA-corn DDGS from Brazil.
279
280
281
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282

283
284

Table 5. Definitions and characteristics of diesel and biofuels

Production process

Characteristics

Conventional
petroleum refining

Produced through petroleum refining process

Item Source
Fossil diesel Petroleu
Bio diesel Vegetable oils

and animal fats

Esterification or
transesterification

First-generation biofuel

Produced mainly from energy crops
Relatively simple production process
Replace up to 20% of diesel in blends

Vegetable oils or

Renewable diesel - ° >0 e sfats

Hydrotreating

Second-generation biofuel

Chemically identical to petroleum diesel
Fully compatible with fossil diesel
infrastructure and transport systems

14
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286

287
288
289
290
291

Fat sources
(1.5%; 324,878 ton)

Molasses
(1.5%; 326,608 ton)

Wheat bran
(2.2%; 465,677ton)

Rapeseed meal

(2.4%; 521,101 ton) |

Calcium salts
(2.7%; 585,917 ton) |

Palm kernel meal

(4.7%; 1,013,178 ton)

Others
(14.0%; 3,024,751)

\

Corn
(42.3%:; 9,143,604 ton)

Corn gluten feed
(4.8%0; 1,040,346 ton)___—

Corn DDGS
(5.2%; 1,121,945 ton)

Soybean meal
(9.3%, 2,005,191 ton)

Fig. 1. The proportion (%) and usage (ton) of major feed ingredients used in compound feed in Korea.
Corn accounted for 42.3% of total usage, followed by wheat (9.4%), soybean meal (9.3%), corn dried
distillers grains with solubles (DDGS; 5.2%), corn gluten feed (4.8%), palm kernel meal (4.7%), calcium
salts (2.7%), rapeseed meal (2.4%), wheat bran (2.2%), molasses (1.5%), and fat sources (1.5%). Other
ingredients collectively represented 14%. Data were obtained from a publication by the Korea Feed
Association in 2024, based on 2023 statistics.
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Fig. 2. Consumption of biodiesel, renewable diesel, and other biofuels in the USA from 2010 to 2022.

Consumption (Billion gallons/yr)

Biodiesel consumption increased until the mid-2010s, after which it stabilized. In contrast, renewable diesel
consumption has risen rapidly after 2016 [20]. As a result, total biofuel consumption has increased in recent

years, primarily due to the growth of renewable diesel.
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301  Fig. 3. Existing and expected USA renewable diesel production capacity from 2010 to 2024. The

302  production capacity for renewable diesel has grown rapidly after 2020 [21]. Total capacity, including
303 facilities currently under construction or proposed, is expected to exceed 5 billion gallons per year by 2024.
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