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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



NE

34

12670 SEOAl AHZE 21518

ou
Ag3

8971 2| & Q10|

2 ML 2023 7| ZECR &

A

214 vy

35

bt QL

M

AFE (compound feed)S

St
=1

Hi

£o

36

E71 =Ch= FOICH 20233 AtEE

20| £¢ o=

#

PNE=X
O

Aol JhE 2 5

b

-
o
=

UL =L By

38

22 gtE=

2

5tO] AtE F0f| QUCH(Table 1). = LH A

£ oo =2

HE

7| =02 2k 80.6%2|

39

A= AEEUA

=

b

ol

=29 = ¢ Tttt

2

N

12 0f Tt o =R

o
=

SOl mat1,2], AAZHIE 2E0t2 7|E AR

F

<0

{CH2]. HIO|R OfEtE AlE2

FO| Z7t5HH A, DDGS2|

A

(dried distiller's grains with solubles; DDGS)2|

Hl 2]

8

FSoil CHEHAY Ofsist 10 S HiE

A0l Hote|0f7bE 2

Az

AHE BO|CH Yo 29|

50

K
|
o
K0
X
ol
X0
300
70

51

ALt olof =

A
g%

f

C

J4
~K

i

ol
ol

J

HiO|2 Of Bt I Hio|2 LI el dZof mE

=
[

SE0M

53

ol

DDGS2| &

4
4

54

55



£ DDGS2| A2 S}

olr

ZER| 2 QUEE K 2XF MIA CH

S

Kr
=M
KO

ol
Kr
Rr
Tl

s

fal
ol

.

N
oju

oz ZE dELA2n, 197080 47 Ots

07| gzt wrol

=
=

59

wjr

A0l B SSHA| EICF,

OIMBEA OS5 SH22 MYHX|IES St =40l x| CHA o thet 240l

=
=

2000 A CHOj|

61

ZOrRICE ofof et

62

O] Z & A |0 2ECH4].

P30l 485 g FU4=2, 0| HAZRD

AL

¥

H

DDGS= OEtZ 4

AL A
S

64

T 31.4%29|

IH
=]

=71&

REAIRE

[e]
2

|
K

ts

oF

=0

65

ZCHE RN (27.3% to 45.4%), 7.0%2] Z=X|2H(3.5% to 10.4%), 34.5%2] SYMHEE2H4(30.5% to

66

41.9%) X 4,950 keal/kg2| 0L X[ (4,710 to 5,173 keal/kg)2 T E|0] Of|{X| Gl CHZE 212 2 A

67

7tX|7} & Ch(Table 2; [5)).

68

<
!

Ct E0E[3 QCHe6]. Ol

(o]
PIN

4+

t2E

20| gz A

| B =2ofl Hloh =2 7+

10

Hr

ol

72

FANE 2 H| 2

AH A
O -

t 242 DDGS=

A
fhil

ZEA[ZARLCL 7] Ol=

2te MXIMoz =
o= O "1— o

o AR

o
[

E

2
O

73

A2 A0 A O =4

8

.
o
=

O| #0|7} O ZACH8,9]. k2t A] B

pN|
=

Ao

&1

—_

<d

oju

wd

_

od

FAZE QURACE. B

g ol

=
—

olo] 0|42 W HEg

At

SO0| SYE[FHM O[X=

<l

= 20125

=0l A

of

.
[

CH10,11].

(o]
PIN

1122H E 2 2 2Hf 7177t0] A+ E0| S 710 L(Table 3). S5

=
—

DDGS7t &AM, 2023 A0

78



=
=

& 2% 5.2%

=

= A

PAFZ A aHol| AL &

-
o
=]

5], 2 LY b

E_I_
=

|ChH(Figure 1).

o
A

a

I

X
=]

StLEZ At

ES

2

BR[| =R AR

81

82

0|4 244 DDGS2| AFRH THX|

83

MZ2OM S=2

QF 20%

=
—

ZER| D QAL =2 A= Ol A

Rl

=
=

WAHS FOIBA ZHEOR AR

85

2+Zt
=

= AR =

o= U 7}

_— O
Es=

!

+=ZHK| S+ DDGS’} CHE

86

Ar=2O|M AFBE= A2 H k|3 UCH7]

b

.
o
=]

10% % 5%7} HY

OF
=

87

= §&9 0j=4t S+ DDGS7t +YE0] AEE2

88

<
ot

Ct. a2{Lt o

=0

89

StEEtE: RZ7LE=

o|z2tm

s
=

DDGS+ & Lot S&2| K|

-

A
o

20| 23 A|7] U HZE A|7|0f et Z 20|

91

KbA| 2|

HtHo =

O A0l 2|7} @7 E=ICHI12].

oF 3

CHH|

<
oir

95

ol
Kr
<dr

DDGS AtE A] X|

AL A
S

A
(il

2 o2

& L|4l(famonisin)

IiL
L

H 0| & 4l(deoxynivalenol)

96

97

98

= DDGS2| 0| & 75

<+

HERE Hiol2 of Bt

99

b= 7}+O| T,

AHA
O -

12 MA 291el HIO|2 OfEtE

LRl S

100

HSHUNEM) HIO|H O =X



104

105

106

107

108

109

110

111

112

113

114
115

116

117

118

119

120

121

122

123

124

125

126

S42E 0|23t B2 MA2 2017-20180] &F 5A2|E{0 EtIHE Z40] 2022/2023EH 0= 44

B
o
m
k1
ne
4r
Mo
o
o
=
i
ot
0|n
|:|l'
o
>
o
H
N
]

=o]

L
=2
x
>

o
mn
el
R
sto

0
=]
MO
o
o
of%
Hr
>t

O0F SOtAotzel =22 MeHHO|RALt oX|Z E2tE Ho[2 OEts AIZOM S+

O|8H|E0| =OIX|EHAM %oz HalHM S5 DDGSS| +E0| X|HHoz Ftgd A=

M0 A7 20 0j=4 DDGSO| 0]0] E2HE 4 S 44 DDGS2| ALR N 2-E7HK| & Thetstn
TH|OICHE B AR M CHA R 22 28 & A= T2 7[27t 2 A2 2 Y&

HetE M S+ DDGS2| AR H 7HX]|
HetEd S5 DDGSO| Cigh 7= Oj=4t S5 DDGSO| H|5§ B0| O|R|X|X| REALCY.

201730 = El Corassaetal [15]12] AT0A = HEXHF B X XA BES 0|83 EetEM S
DDGS2| OfjHX| O|&&S H7IMCt o AFoNM E2tEM S DDGS2| 7Ztazt
Of| L X| (digestible energy; DE)yE 242t 3,739 kealkg X 3,401 kealkg(RE27|F)2 2 LtEMGD,
CH AFO]| L X[ (metabolizable energy; ME)& 282t 3,691 keal/kg®t 3,213 keal/kg(H=7| &) 2 LEEFREC,

O] #=X|-= NRC [5]0| A M| A|DH X|2e2F 6% O|4f, 9% O|2t2| S == DDGS2| DE(3,582 kcal/kg) H

ME(3,396 kcal/kg)dt H=5d&H0f U= A2 = FEHEICH Cargill Inc.(Wayzata, MN, USA)O| A &A1 5t

|

HOIEO| =M, 074 S+ DDGSeF 2t S+ DDGS2| 50| =25 M el S
G20 M KtO[ZF LIEFLER] REQUCH(Table 4). CHEE Oj= it St HeEM S50 FF0|

Ch2n 8440 4 40| X0|7} 7| 20| B7|Hoz 71 Hel M2 3 e E3 0|

S A S MU SE2 018 710 Oiet XM ot 2o A2 2 At EIC}

(o)



ol

7bstan QUCH BHO| 2 L2 3 A fatty

=
o

Ol

acid methyl ester(FAME) 7|%Q| 1MCH HO|2 C|™ut =435

130

T E Ch(Table 5). ot=2| Z% TAMOHX| & THEOHX] 7H

131

oju

%0
J4

&t 39401 A 8%t K| ZHCHS

<
o

2030H7HA| HIO|2 L2 o|F AtE HIES

132

HE7F AR ROM

| T Cide| e

Of Tl CIE 2| F AL

10

oo

ek Abz A oA O

136

| W32 o

E

QUL MefA Zt=2f Hio|2 2

137

139

Biodiesel(FAME)

140

7l
—

(transesterification) 2 & Off

C}. sfets o 2 Hho|Q [

d
<

3

1o
oju
orl

142

Jd

o

143

oo

AR A

ZHXIZ| WZ0il[18],

144

K0

ud
e

i

HIO|2 C|ZEel 44t

=
—

i 7l =E0A

e
O
—

Ct. 2Lt

(o]
PN

AL
T

145

HE AEE A

{X2| 7| & X

I3

148

Renewable diesel(Hydrotreated Vegetable Oil; HVO)

149



U oF W M W P W R S ol of o T X R oo P M W W @l
T oI N B & O fr W o W R T o X & o & o wN
~ e e — = ~ T - T g _ J— g’ _ -~
DR = S VIR - S NP @ 0®m I S UK oxn ko K g XA
Tow o7 oo M ¥ oo K Bz o BRT N oy oo R
- IR ﬂ 51 W O T ¥ ¥ ™ 41 o @O o ~ o
ool T oy om T oy < ol o = ¥ S o Ok o T g Koo
_ K ._O._ —_ _II 0 N
o&x of m oo K - o w T T X o oW o5 K g g 0
K = 2 o=z = O S -+ o & = K %R © — < @ & 1
= s K 2 g & Um0 T o 2 R
2t T o@m T - o < oo H = op K g o T 4 2 X0
4 g o= 35 mw o & W o ®OE o woy W v S
® & = O - @ g T o % = a @ oo ¥ F oo T oo o
W om 2 5 oF B5 - 2 T g v~ wm o x H ¥ I T ow
b - [} 4 = T = =~
BT o5 oo oo ¥ = B o4 ¥ oN A T T
e KO 5 S ol = = I < = MO KO o - o T
¥ o & X 2 @ L t_o = X < KTy Wl = = ﬁ <0
Iz = U 1 —~ o 5 = = 4 = Kl oz T Ou
= E T o o m N o & o &z T Kook ° 7w T
S E T s o ogos X SRR - - - B S N - I
AT T 5 & o1 B0 s o ol =5 o H W o 0 B gy ol
] < < o ~ 1 — . = K —
g Mo o g @D ot o = DX % v < =2 o M
AN L~ Jo P M W o ° X o0 Wy X
o @ % o M T = 3 s o~ o B T oo Zoum B os B3 N
4 T F 0 3 2 3 o 4 L NN TR o o O
<k — n = 2 i o X = = MWK of ) % O
A © 2 F Ko 2 s o p M o o= g M ZF B < F
oy Z g = W X — = o - @ < o A |
2 R A - - = N B X — o O F — @m A 5
=1 O S B S o - Jo = T Ol o = R z
R = [e) 0o I =} | = @) ol =) Kir b = hhS — 10 -
. L . ol T o © T 5 &= & YU g O
. I —_ 'S —_ — ™ -, — -
2T wow g kT RE o F o4 o 0@ 3 T g EFREI
= o @ o 5 8 = < S5 oo WX XN AT g R
K S0 WX B O Ko TS S/ M ;R I o = @r ol
w %k o B S 7 & oz E T o2 - ¥ oz ool
o B o oon ow M @ % ed H W oy T oy oW 5 og o 0K
W WO om T @ o T W Moo £ 4w X, @ B F o o, 2 X
gl T ®0 oo HUoXW O F M < o O X T W & 0T L B KT
o oW oM oW o < W o FOP oot W oo NV om oo ™ ON HZ T
N - O T = =
o < 9 b o o < < g, 4 i % o ol T W B FT © K o ® ©
R T ® H 5 oS R ok W T o X M o o FW g o T ©H oS o
o T I T o o I - =3 B 30 O K X WM X T F K Ko &

150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173



ulo
i
Klo

Mo

g 7t

7580l 31, o[z Q& =4 7|

174

CHEIOf B4t 7+ 0] of Ak e

b

3
2f

2 Lo O=of &4 == OfH0| =

= o HigALR A|HOAME S2d /Al A A=d X[H0| [ 0| HIZAZ AIZOM AHESH|

177

Oof 2 == A28 = 0O[0f Tt =H|7F ER

—_

Jof0
<0

O

178

of vl 7t4 Hasg0| ZH =8 AZol M B2 AlZa AAEN 7tH0]

HOICh22). &= s Wol=

Utt=

H A
= T

Ho 2 7|Cs

b

joll

7t

Klo

0l

3

0

alo

Pl At

2rstn ory

10

180

F

ol

A

otH|of o

Z

9| 90% O]

A= Qs A=

=il

=L AFEX}

4

244 DDGS7t &

ERNE=R]

2000

187

Ch. 22tE9| HIO|2 OfEtE LHHOA

i e

H= 2 XY

b S DDGS2| At&2H JHX|E

pN|
=

SIHA E2}

7t

=
o

S 44 ALO| 2 A

189

o

=

AR o2 w2 HO|A|7| 2

=
=

Xet A=y 7|82 8

S Alof

=
=

M=o o4 X| & &

=
—

A2, 0

192

Atz O OlX| =

St
=1

b, B

hapA 0|2t

193

RS
ol
o3
<

Rl

T
K

195

196
197
198

199



200

201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245

References

1.

10.

11.

13.

14.

15.

17.

Oh HE, Song YS, Kim BG. Effects of supplemental xylanase and f-mannanase on in
vitro disappearance of nutrients in feed ingredients for pigs. Anim Ind Technol.
2025;12:185-92. http://doi.org/10.5187/ait.2500017

Pham TKT, Koh Y, An Y, et al. Replacement value of cashew nuts in swine diets. Anim
Ind Technol. 2025;12:177-84. http://doi.org/10.5187/ait.2500014

Lee WS, Jo H, Kim IH, Kim BG. Low-oil corn distillers dried grains with solubles can be
fed to pigs up to 16.5% without compromising growth and pork quality. Anim Biosci.
2024;38:993. http://doi.org/10.5713/ab.24.0629

Iram A, Cekmecelioglu D, Demirci A. Distillers’ dried grains with solubles (DDGS) and
its potential as fermentation feedstock. Appl Microbiol Biotechnol. 2020;104:6115-28.
http://doi.org/10.1007/s00253-020-10682-0

Committee on Nutrient Requirements of Swine, National Research Council. Nutrient
requirements of swine. 11th ed. National Academy Press; 2012.

Kim SW, Deng Z, Choi H. Advances of nutritional technologies and science in pig
production. Anim Ind Technol. 2024;11:45-55. http://doi.org/10.5187/ait.2024.11.1.45
Zeinab MS, Chandrasekar V, Zhiyou W. Corn distillers dried grains with solubles:
Production, properties, and potential uses. Cereal Chem. 2021;98:999-1019.
http://doi.org/10.1002/cche.10445

Fastinger ND, Mahan DC. Determination of the ileal amino acid and energy
digestibilities of corn distillers dried grains with solubles using grower-finisher pigs. J
Anim Sci. 2006;84:1722-8. http://doi.org/10.2527/jas.2005-308

Spiehs MJ, Whitney MH, Shurson GC. Nutrient database for distiller's dried grains with
solubles produced from new ethanol plants in Minnesota and South Dakota. J Anim Sci.
2002;80:2639-45. http://doi.org/10.1093/ansci/80.10.2639

Chevanan N, Rosentrater KA, Muthukumarappan K. Twin-screw extrusion processing of
feed blends containing distillers dried grains with solubles (DDGS). Cereal Chem.
2007;84:428-36. http://doi.org/10.1094/CCHEM-84-5-0428

Liu K. Chemical composition of distillers grains, a review. J Agric Food Chem.
2011;59:1508-26. http://doi.org/10.1021/j£103512z

Zhang Y, Caupert J. Survey of mycotoxins in US distiller’s dried grains with solubles
from 2009 to 2011. J Agric Food Chem. 2012;60:539-43.
http://doi.org/10.1021/;£203429f

Colussi J, Paulson N, Schnitkey G, Baltz J. Brazil emerges as corn-ethanol producer with
expansion of second crop corn. farmdoc daily. 2023;13.

Fava NM (Org.). Etanol de milho: cenario atual e perspectivas para a cadeia no Brasil. 1st
ed. Ribeirdo Preto, SP: UNEM; 2021.

Corassa A, Lautert IPAS, Pina DS, et al. Nutritional value of Brazilian distillers dried
grains with solubles for pigs as determined by different methods. Rev Bras Zootec.
2017;46:740-6. http://doi.org/10.1590/S1806-92902017000900005

Thompson W, Meyer S, Green T. The US biodiesel use mandate and biodiesel feedstock
markets. Biomass Bioenergy. 2010;34:883-9.
http://doi.org/10.1016/j.biombioe.2010.01.033

Meher LC, Sagar DV, Naik SN. Technical aspects of biodiesel production by
transesterification—a review. Renew Sustain Energy Rev. 2006;10:248-68.
http://doi.org/10.1016/j.rser.2004.09.002

10



246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261

20.

21.

22.

Graboski MS, McCormick RL. Combustion of fat and vegetable oil derived fuels in
diesel engines. Prog Energy Combust Sci. 1998;24:125-64. http://doi.org/10.1016/S0360-
1285(97)00034-8

Bezergianni S, Dimitriadis A. Comparison between different types of renewable diesel.
Renew Sustain Energy Rev. 2013;21:110-6. http://doi.org/10.1016/j.rser.2012.12.042
U.S. Energy Information Administration. Monthly Energy Review, February 2024
[Internet]. U.S. Energy Information Administration; 2024 [cited 2026 Feb 18]. Available
from: https://www.eia.gov/totalenergy/data/monthly/.

U.S. Energy Information Administration. U.S. renewable diesel production capacity
outlook [Internet]. Washington, DC: EIA; 2023 [cited 2026 Feb 18]. Available from:
https://www.biofuelsdigest.com/bdigest/2021/08/09/battle-fo-the-biofuels-renewable-
diesel-vs-biodisel/.

Naylor RL, Higgins MM. The rise in global biodiesel production: Implications for food
security. Glob Food Secur. 2018;16:75-84. http://doi.org/10.1016/j.gfs.2017.10.004

11



262  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 3211 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
Aplmal—derlved 5 1 6 | ) 1 6 1 7
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

263 D Data were obtained from a publication of the Korea Feed Association in 2024, based on 2023 statistics.

264
265
266

267  Table 2. Nutritional compositions of corn dried distiller's grains (DDG) with solubles (DDGS) reported in

268  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 5,173 454 3.5 33.6
269  CP, crude protein; DM, dry matter; EE, ether extract; GE; gross energy; NDF, neutral detergent fiber.
7

12



272 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

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

275

276

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

Item? 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

279 Y The data were analyzed by Cargill Inc. (Wayzata, MN, USA).
280 2 Difference = corn DDGS from USA—corn DDGS from Brazil.
281
282
283

13



284  Table 5. Definitions and characteristics of diesel and biofuels

Item Source

Production process

Characteristics

Fossil diesel Petroleu

Conventional
petroleum refining

Produced through petroleum refining process

Vegetable oils

Esterification or

First-generation biofuel
Produced mainly from energy crops

Bio diesel and animal fats transesterification ~ Relatively simple production process
Replace up to 20% of diesel in blends
Second-generation biofuel

Renewable diesel Vegetable oils or Hydrotreating Chemically identical to petroleum diesel

waste oils/fats

Fully compatible with fossil diesel
infrastructure and transport systems

285
286
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288

289
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291
292
293

Fat sources

(1.5%; 324,878 ton)
Molasses
Others
(1.5%; 326,608 ton) —_ (14.0%; 3,024,751)
Wheat bran

(2.2%; 465,677 ton)

Rapeseed meal

(2.4%; 521,101 ton) |

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

Palm kernel meal —

(4.7%; 1,013,178 ton)

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

Corn gluten feed
(4.8%; 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.
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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Fig. 3. Existing and expected USA renewable diesel production capacity from 2010 to 2024. The

production capacity for renewable diesel has grown rapidly after 2020 [21]. Total capacity, including

facilities currently under construction or proposed, is expected to exceed 5 billion gallons per year by 2024.
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