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Milk Fat US Trends

* Milk Production no longer the
main metric to track growth in
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- Components climbed 27%
from 2011 to 2024

- Milk Production grew 16%
from 2011 to 2024
- Milk fat and protein pounds

outpaced milk by 11% during
that time

from 10.1 to 11.4 Ibs of cheese
from the same 100 Ibs of milk
(2010 vs. 2024)
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Sources of Milk Fatty Acids ®

* De novo synthesis 2500

xC4 to C14 2000
x Part of C16 2500
> Acetate S
2 3000
> B-hydroxybutyrate £
£ 250 )
£ 2000 .. L3~ 12 L Hd
* Uptake of preformed fatty 3 v Wem  T° - Denovo
acids 1300 AF ‘s = Mixed
1000 £ ° Preformed
x Part of C16
500
x All long chain 0.00 1.00 2.00 3.00 4.00
> Absorbed from digestive tract Milk Fatkg/d  Neto et al. Lock Lab Data Set

> Mobilized from body fat

ﬁ

Increasing Precursor Supply
* Acetate & butyrate

* Palmitic acid
- Driver for initiating TAG synthesis in MG

* Preformed FA (18-carbon FA)
- Digestibility differences important
- Not all 18-carbon FA are the same
- Consider oilseeds and PA/OA supplements
over SA-enriched supplements
- Impact of specific FA on nutrient
partitioning and milk fat synthesis
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Increasing Precursor Supply

MG lipid synthesis is highly coordinated

- Must make fluid milk fat (triglycerides)
Interdependence of different sources is key
MG responds to nutrients not requirements

To maximize milk fat gains, need to focus on driving all 3 sources

Oilseeds - Why Use Them?

Soybeans are high in fatty
acids (~20% FA) and protein

-4 Y High C18:1 Soybean
e B
v (HOSB)

Fatty Acid Supplements and Oilseeds =

21 Fat Supplements? Oilseeds!
20 Fatty Acid, Mix FA CI,G:O- Ca-salt of Conventional High
3 g/100 g prill enriched palm fat wes soybean C18:1
£ e prill soybean
T s C14:0 2.70 1.60 1.01 0.61 0.60 0.90
C16:0 32.8 89.7 47.7 24.6 10.2 5.80
C18:0 51.4 1.00 3.90 2.00 4.10 3.50
CON AC S CS+AC CON AC S CS+AC C18:1 (n-9) 5.80 5.90 37.3 14.8 25.2 73.9
. P c182(n6) 080 130 825 565 482 6.10

'Determined by GLC analysis in the Lock Lab.

* World oil prices are rising and can affect availability and pricing of fat supplements
o Oilseeds are an area of interest

3

Soybeans - How Can We Use Them?

Biohydrogenation

Soybean Variety 7

Linoleic acid
(~40% CP) and can be grown Conventional soybean (e1s9, cis-12, 18:2) N
in the US — making them an B | | N o
i _ * Newer soybean variety with potential %Saturates W %c1s:1 Ml %cis2 [ %cCis3 Rumenic acid “
appealing home-grown to increase milk production due to FA . - (€159, ranSAL CLY (erans-10, ois-12, CLA)
feedstuff : l I
profile
HOSB }
. i i Vi i id
- Commo.n commercially available -_.l a(c::::::f (trans-10, 18:1)
,% 7 < \‘ sources: 1 %saturates I %c1s:1 M %cis2 [l %cis:3 c18:1) |
<SPS ‘ ~ - Plenish by Pioneer (GMO)
{ $ £ N - Soyleic by MO Soybean Board Stearic acid Stea,it acid
@& - = (Non-GMO) | * Increased C18:2 increases risk of milk fat depression | (C18:0) (C18:0)
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Soybeans - How Can We Use Them? Soybeans - How Can We Use Them?

Ratio of C16:0 to C18:1 in FA blend
HOSB HOSB
65 m80:10 m73:17 m66:24 m60:30

n
Typical FA Composition . Typical FA Composition 60
High Oleic Soybean Oil B0% High Oleic Soybean Oil
55
e s | e
| %Saturates [ %C18:1 g %C18:2 [ %C18:3 LI I %Saturates [ %C18:1 [ %C18:2 [} %C18:3 S so \
b s
g 62 Linear effect: Pvalue = <0.01 45
. o e ——
¢ Increasing C18:1 supply to the SI 2 5 B0 effect pralue * FA supplements higher in C18:1
. . T 58 . . . 40
improves FA digestibility increase milk components in
56 . .
Prom et al. 2021. J. Dairy Sci. 104:12616-12627 0 20 40 &0 higher producing cows 35
Oleic Acid Infusion, g/d Low High
de Souza et al. 2019. J. Dairy Sci. 102:9842-9856 Production Level
Western et al. 2020. J. Dairy Sci. 103:11472-11482 Pvalues

Treatment = 0.87, Production <0.01
Treatment x Production = 0.05

ﬂ"\

Soybeans - How Can We Use Them? Soybean Processing

sostine

* Goal internal temperature: 295-300°F

Typical FA Composition e [ o Roasters: electric and flame
High Oleic Soybean Oil 57 730 o Time: varies on roaster type and speed
. 720 « Steep for 30 minutes
W %saturates [ %c1s:1 [l %cis2 I %cis3 o 710 o Cool after steeping is complete
- 7 * Increases undegradable protein and reduces
s B anti-nutritional factors
T €80  Whole soybean with ~20% total FA
+ C18:1 supplementation reduces o o Furer processing- ° EXPELLING
47 o ——
lipolytic response and improves - :Z | o Grinding * The removal of a portion of the oil after
insulin sensitivity of AT in early 1 2 3 D 3 o Rolling HIGH OLEIC SOYBEAN extruding via pressing
) Week Postpartum ek Postparum @i * 6-8 % total FA
lactation 2 J (HOSB) 2 HIGH OLEIC EXPELLER MEAL

Abou-Rjeileh et al. 2023. J. Dairy Sci 106:4306-4323 de Souza et al. 2021 J Dairy Sci 104:2896-2909 (HOEM)

de Souza et al. 2021. J Dairy Sci 104:2910-2923
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* 24 multiparous cows in a 4 x 4 Latin Square design
o 50.7 £ 4.4 kg/day milk yield
0 122 +57 DIM
* Four, 21-d periods with 5 sampling days at the end of each period

Exp. 1: HOSB (Roasted & Ground) Dose Response Study

Balchem

Real Science Lecture Series
June 3, 2025

Bales and Lock. 2024. ). Dairy Sci. 107:7867-7878
)
33 4 100 4
|
32 4
R
®
= 0% 312 8% 313 2 . i
o ) 16%, 4.97
TR 16%, 30.8 S
= 2
= 24%,30.5 =
=) o 40 4 i
wv
o 8%,2.58
30 o T
20 4
[
0%, 0.00
29 T T T ) 00 ¥ T T )
0% 8% 16% 24% 0% 8% 16% 24%
HOSB Inclusion, %DM HOSB inclusion, %DM
Linear: Pvalue = 0.01
Quadratic: P-value = 0.46
Cubic: P-value = 0.50
Bales and Lock, 2024 ). Dairy Sci. 107:7867-7878
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Diet and Nutrient Composition

=

Treatment
Ingredient, % DM 0% 8% 16% 24%
Corn Silage 36.6 36.6 36.6 36.6
Alfalfa Silage 9.82 9.82 9.82 9.82
Ground Corn 18.1 18.1 18.1 18.1
Vitamin and Mineral Mix 4.99 4.99 4.99 4.99
Lactation Mix 4.83 4.83 4.83 4.83
HOSB, Roasted and Ground 0.00 7.99 16.0 24.0
Soybean Meal 18.3 12.3 6.32 0.42
Soyhulls 7.32 5.32 333 1.25
Nutrient Composition, % DM
NDF 29.3 285 27.6
Forage NDF 213 213 213
cp 17.8 17.8 17.8
Starch 27.0 27.2 274
[Total FA 257 360463

Bales and Lock. 2024. J. Dairy Sci. 107:7867-7878

=

54 - 55 1
. 24%,51.9
52 | x 16%,51.7 53 | 24%,52.5
8%, 51.2
ks
P
= 3
250 251 o
s 2
x b
= 0%, 47.8
48 4 49 A
46 T T T 47 T T T l
0% 8% 16% 24% 0% 8% 16% 24%
HOSB Inclusion, %DM HOSB Inclusion, %DM
Linear: Pvalue <0.01 Linear: P-value <0.001
Quadratic: P-value = 0.01 Quadratic: Pvalue = 0.08
Cubic: Pvalue = 0.48 Cubic: Pvalue = 0.45
Bales and Lock. 2024 J. Dairy Sci. 107:7867-7878
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Economic Feasibility of HOSB in Dairy Rations

Homegrown Scenario

Purchased Scenario (transport + premium)

Sy 14 22 Dezanter 323

vt KOS, Jaruary 226 b Cuaarins 2025

)
. .
Milk Component Yields
190 4
165 |
% 24%, 1.83 » 8%, 1.63 16%, 1.63
= -
5 1.80 16%, 1.77 ] 24%,1.61
k- 8%, 1.75 £
2 £160 4 \T
= 7]
£ 170 | 0%, 1.67 s 0%, 1.57
x a
: T £ 5]
31
160 4
150 T T T | 150 T T |
0% 8% 16% 24% 0% 8% 16% 24%
HOSB Inclusion, %DM HOSB Inclusion, %DM
Linear: P-value <0.001 Linear: Pvalue <0.01
Quadratic: P-value = 0.58 Quadratic: P-value <0.01
Cubic: P-value = 0.29 Cubic: Pvalue = 0.36
Bales and Lock. 2024. J. Dairy Sci. 107:7867-7878
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Economic Feasibility of HOSB in Dairy Rations

=

ng.;s_cmsm 2

icholson et al. (United Sozbean Report, 2024)

19

2025 © Board of Trustees of Michigan State University

ﬂtv@f{r_wsm )

Nicholson et al. (United Soybean Report, 2024)
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w=de VO e===Mixed e===Preformed - - Milk Fat

1000 1

800

600 -

Milk FA Yield, g/d

400

200 T T T

0% 8% 16% 24%
Plenish Inclusion, %DM

Milk FA Sources
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b
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de novo

Linear: P-value = <0.001
Quadratic: P-value = 0.06
Cubic: P-value = 0.85

Mixed
8219 g/d
Linear: P-value = <0.001

Quadratic: P-value = <0.01
Cubic: P-value = 0.47

Preformed
1399 g/d
Linear: P-value = <0.001

Quadratic: P-value = 0.01
Cubic: P-value = 0.98

Bales and Lock, 2024, ). Dairy ¢, 107.7867-7878
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" Diet and Nutrient Composition "
Exp. 2: Raw vs. Roasted HOSB
Treatment
. . . Ingredient, % DM CON RST RAW-D RAW-U
* 36 multiparous cows in a 4 x 2 Truncated Latin Corn Silage 45.8 45.8 45.8 45.8
Square design Alfalfa Silage 8.2 82 8.2 8.2
Ground Corn 111 11.1 111 111
o 45.6 £ 6.2 kg/day milk yield; 110 + 61 DIM Vitamin and Mineral Mix 2.0 20 20 20
High Cow Lactation Mix 41 41 41 41
DCAD 0.4 0.4 0.4 0.4
oasted HOSB 0.0 16.0 0.0 0.0
Raw HOSB 0.0 0.0 16.0 16.0
16% DM 16% DM of raw, 16% DM raw, Soybean Meal 18.2 6.3 6.3 0.0
No HOSB roasted, ground ground ground HOSB + Z"V';‘i”s S— 18'(2) g'g gg 2'2
. leat-treate - 8 - g
Hegn HOsB HOsB by-pass protein Nutrient Composition, % DM
(RST) (RAW-D) (RAW-U) NDF 202 27.4 272 275
Forage NDF 19.4 19.3 18.9 19.0
Two, 35-day periods with 5 sampling days at the end of each period (s:tparch i::g ig:i i‘;g i:fg
[TTotal FA 161 430 436 35 )
Bales and Lock. 2024. J. Dairy Sci. 107:10869-10881 2028 © Soard of Trastses of Mickigan Stats Univarety Bales and Lock. 2024. J. Dairy Sci. 107:10869-10881

21 22

Dry Matter Intake Milk and ECM Yields

RST vs RAW RST vs RAW

CON vs SOY 48 3.6 keg/d 52 1 3.0 kg/d

30 4
0.6 kg/d Protein 50 4 Protein

29 s
X s
3 44
1 29.1 :
*® 43.7 42 A 46.5
28.4
40 |
3g e mEEd L L 1

IS
o
L

DMl kg/d
Milk Yield, kg/d
-~ -

I IS
ECM, kg/
S
>

IS
o
L

g7 Tmmm BN B O ) 33— 11 L 1 1
con RST RAW-D RAW-U CON RST RAW-D RAW-U CON RsT RAW-D RAW-U
Treatment Treatment Treatment
Pvalue: Pvalue: Povalue:
CON vs SOY = 0.04 CON vs SOY <0,01 CON vs SOY <0.01
RST vs RAW = 0.91 RST vs RAW <0.001 RST vs RAW <0.001 Bales and Lock. 2024.
Protein = 0.91 Bales and Lock. 2024. J. Dairy Sci. 107:10869-10881 [ Proteln <0.01 Protein = 0.11 J. Dairy Sci. 107:10869-10881

2025 © Board of Trustees of Michigan State University
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. .
Milk Component Yields
RST vs RAW
20 18
{0.08 kg/d
19 | RST vs RAW Protein
£ 0.12 kg/d 516 ©0.04 kg/d
18 K
318 ]
2 £
=7 S14
517 % 1.
~ a
= =
216 | g
12 { RN
15
14 4 10—
CON RST RAW-D RAW-U CON RAW-D RAW-U
Treatment Treatment
Pvalue: P-value:
e, B
vs RAW <0. Tvs <0.
Bales and Lock. 2024.
ineo; -0.01
Protein = 0.85 e J. Dairy Sci. 107:10869-10881
)
1000 - Edenovo MEMixed MPrefomed Pvalue:
CON vs SOY = 0.92
RST vs RAW = 0.42
Protein = 0.47
T 8 |
e Mixed
@
£ (894
3 4
3 600 Palue:
> CON vs SOY <0.001
=] RST vs RAW = 0.75
c Protein = 0.38
2 400 4
®
£ Breformed
£ CON vs SOY RST vs RAW
a 200
Pwalue:
0 4 CON vs SOY <0.001
RST vs RAW = 0.01.
CON RST RAW-D RAW-U Protein = 0.79
Treatment

Bales and Lock. 2024.

J. Dairy Sci. 107:10869-10881
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)
Nitrogen Utilization
14.0 - 16.0 -
RST vs RAW RDP vs RUP RST vs RAW RDP vs RUP
4 0.8 ug/mL 506ug/mL 140 4 UEEE 6 | 30.8 me/dL
120 o
£ 2
£
%f £ 120 4
H Z
=3
2 14.1
2 100 4 @
10.0 4 11.8
go | MMM 2 B 0 OB [ ] so | W N Pmmw  Bmm | 1
RAW-D RAW-U el RST RAW-D RAW-U
Treatment Treatment
Pvalue: P-value:
ncsg'is“niﬁ":f.%’é 9.‘5’%',,?.?“’,)5: ig:% Bales and Lock. 2024.
Proteln = <0.01 Protein = 0.03 J. Dairy Sci. 107:10869-10881
. Income over Feed Costs ($/cow/day) f"
Economic . &
Feasibility
of Raw and

Roasted HOSB

SeonDiy)

I 16% DM Roasted HOSB
[ 16% DM Raw HOSB

[ 16% DM Raw HOSB + -
Bypass Protein

W control

2014

2015 2016 2017 2018 2019 2021 2022 2023

ate 3
@vgstw 2
Nicholson et al. (Ungublished Data|

28



Got (More) Milk? The Latest Research on
Fueling Dairy Cows with High-Oleic Soybeans

Adam L. Lock
Michigan State University

* De novo synthesis
xC4 to C14
x Part of C16
> Acetate
» B-hydroxybutyrate

* Uptake of preformed fatty acids
x Part of C16
x All long chain
> Absorbed from digestive tract
» Mobilized from body fat

(’r “‘ Sources of Milk Fatty Acids
- . G

190 4
185 4 24%:1.83
2
1.80 4 =
2 . 16%, 1.77
k3 8%, 1.75
@ 4
= 175
=
T
“
=170 P
s 0%, 1.67 Unear: Pvalue = <0.001
Quadratic: P-value = 0.58
165 | T Cubic: Pvalue = 0.29
160 T T T |
0% 8% 16% 24%

HOSB Inclusion, %DM

Balchem
Real Science Lecture Series
June 3, 2025

Bales and Lock. 2024. ). Dairy Sci. 107:7867-7878

29

* 20 multiparous cows

Exp. 3: HOSB and Acetate

ﬁ"\

Corn silage 41.8 418 41.8 41.9
o Avg. 52 kg/d milk yield Alfalfa Silage 9.16 9.16 9.16 9.17
5 123 + 42 DIM Alfalfa Hay 1.67 1.67 1.67 1.67
Ground Corn 14.8 14.8 14.8 14.9
* Four, 14-day feeding periods Lactating Cow Mix 4.16 4.16 4.16 417
Vitamin and Mineral Mix 2.08 2.08 2.08 2.09
DCAD 0.48 0.48 0.48 0.48
C16:0 Supplement 1.00 1.00 1.00 1.00
 Roasted, Ground HOSB 0.00 0.00 16.0 16.0
Heat-treated SBM 10.8 10.8 0.00 0.00
Soybean Meal 6.00 7.00 4.66 5.

Soyhulls 8.00 4.00 4.16 0.33

Sodium Acetate 0.00 300 000 3.00 )

Balesetal 2024 J Dairy Sci 107.2164

Milk FA Sources

®

wm=de NOVO e===Mixed e===Prefomed - - Milk Fat
1000 - 190
b 1ss With the growing
800 el -
opularity of
% L 180 8 p, P y
5 ) feeding HOSB, are
2 2 .
Z® P there nutritional
w .
g =B strategies can we use
a0 = to mitigate the
[Les reduction in de novo
200 , , , 160 milk FA?
0% 8% 16% 24%
HOSB Inclusion, %DM
Bales and Lock. 2024. J. Dairy Sci. 107:7867-7878
30
Milk Yield and Milk Fat
HOSB Acetate HOSB
52 237 [0045ked] [#0.20kevd |
R
Acetate = 0.51 P-value:
50 o Interaction = 0.51 21 4 HOSB =<0.001
k) Acetate = <0.001
?n E Interaction = 0.73
2 ®
3 48 191
= =
3 s

2025 © Board of Trustees of Michigan State University
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o
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44 + 15 +
CON NaAc HOSB  NaAc+HOSB CON NaAc HOSB  NaAc+HOSB
Treatment Treatment
Bales etal 2024, ) Dairy Sci, St )£ 107:2164




Got (More) Milk? The Latest Research on Balchem

Fueling Dairy Cows with High-Oleic Soybeans Real Science Lecture Series
Adam L. Lock June 3, 2025

Michigan State University

»

®

3.5% FCM and ECM Yields Milk FA Sources

Acetate HOSB Acetate HOSB
60 [023kea]| [41ked] 60 ©2.0kg/d | [ 240Ky
- - - M 500 NaAc HOSB
Nade 950 1100
1 1 306
81 58 5 s i toyd]  [Baed] = (CECTD |G
Pvalue: Puvalue: S0 3 2 »
) 500 [y
56 1 hoss <0.001 56 |  HOSB <0.00L g L 5 800 e i woan <aicas
= Acetate <0.001 Acstate <0.001 %0 \oan snon i 4 A = 551
= raarectin = 0.4
= 54 - Interaction = 0.97 Interaction = 0.50 = = Irarscten = 028 £ s Z 700
E: <54 4 - T I o8 g
~52 | I S i
s 2 s § 650 3
2 50 s ] I £
B 2 30 i
§ w50
0 4s o0 S8 s00 |10 00
46 48 4 coN NaAc »osn NaAc + HOSB con HOSE  Malc + HOSB noss Naic + MOS8
a4 46
50.2
Qi b
NaAc HOSB  NaAc+HOSB CON NaAc HOSB  NaAc+HOSB
Treatment Treatment

Bales et al. 2024. J. Dairy Sci. Supplement 107: 2164

33

Bales et al. 2024. ). Dairy Sci. Supplement 107: 2164

(Y f=
Exp. 4: HOSB and Palmitic Acid Milk Yield and Milk Fat
HOSB c16:0 HOSB
* 20 multiparous cows u 726kg/d [nowziga] [so20ig0
. 20
. . Corn Silage
o Avg. 46 kg/d milk yield = A3.07AS0TAS.0nAs0 Cionesabor
Alfalfa Silage 10.0 10.0 10.0 10.0 P ] HOSB = <0,001
o 136 £ 18 DIM Alfalfa Hay 1.8 1.8 1.8 1.8 44 C16:0 x HOSB = 0.29 19 1 ci60xHosB=0.16
h
* Four, 14-day feeding periods Ground Corn 121 121 121 121 ® 3.
Lactating Cow Mix 3.8 3.8 3.8 38 k-3 ;Q; .
Vitamin i i 2% E
and Mineral Mix 2.0 2.0 2.0 2.0 > S
- =17
DCAD 0.5 05 05 05 3 g
(Roasted, Ground HOSB 0.0 0.0 15.5 15.4 ) 40
Heat-treated SBM 10.7 10.7 0.0 0.0 ]
Soybean Meal 7.0 6.9 5.8 5.7
Soyhulls 0 1
vl 9.0 7.8 8.0 43 CoN PA HO'SB PA+HOSB CON PA HOSB PA+HOSB
C€16:0 Supplement 0.0 1.4 0.0 1.4 Treatment Treatment
Bales and Lock, 2025 ADSA Summer Meeting | Bales and Lock, 2025 ADSA Summer Meeting

35 36
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)
. .
Milk Yield and ECM
HOSB €16:0 HOsB
2.6 ke/d [1175ke/d | [ 0375ke/d
46 52 4
Palye: Pyalue:
Sl €16:0= <0.001
RSt F088 - <0.001

44 C16:0 x HOSB = 0.29 C€16:0 x HOSB = 0.70
T
2
k4
k-3
T 42
2
=
2

40

423
38— ==
CON PA HOSB  PA+HOSB CON PA HOSB  PA+HOSB
Treatment Treatment

Bales and Lock. 2025. ADSA Summer Meeting

37
P
Summary of 4 HOSB Studies (Difference from Control)
04
’ B Study 1
el
% 03 oStudy 2
[ -
£ B Study 3
8
E 0.2 4 m Study 4
% I Study 3 - Combo
801
5 m Study 4 - Combo
0.0 0.27
Milk Fat
39
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&
Summary of 4 HOSB Studies (Difference from Control)
Control treatment vs 16% DM
BStudy1l oStudy2 mStudy3 mStudy4 inclusion (~10 Ib/d) of
roasted, ground HOSB
- 6.0 1 3.3kg/d 3.7 kg/d
P50
g
é 4.0 -
§ 301
‘2
2 201
o
o
:.D: 1'0 | II I
0.0 | 3.60 ‘ ‘ 5.00 ‘
Milk ECM
38
3
HOSB Fatty Acid Content and Profile
High C18:1 High C18:1 High C18:1
Fatty Acid, g/100 g soybeans soybeans soybean
Expt 1 Expt 2 expeller meal
C16:0 5.44 5.00 6.29
C18:0 3.40 3.37 2.68
€18:1 (n-9) 81.0 83.4 78.8
C18:2 (n-6) 3.51 4.78 7.86
C18:3 (n-3) 1.47 1.46 2.23
Total FA (% DM) 20.3 17.5 5.63
Ipetermined by GLC analysis in the Lock Lab.
40



Got (More) Milk? The Latest Research on
Fueling Dairy Cows with High-Oleic Soybeans

Adam L. Lock
Michigan State University

¢ 24 multiparous cows
o Avg. 51 kg/d milk yield
o 107 £ 25 DIM

¢ Four, 21-day feeding
periods

Exp. 5: HOS-Expeller Meal Dose Response Study

Treatment
Ingredient, % DM 0% (573 12% 18%
417 417 41.7 41.7
Alfalfa Silage 10.0 10.0 10.0 10.0
1.7 1.7 1.7 .7
Ground Corn 16.0 16.0 16.0 16.0
Lactating Cow Mix 3.3 3.3 33 3.3
Vitamin and Mineral Mix 2.0 2.0 2.0 2.0
0.5 0.5 0.5 0.5
C16:0 Supplement 1.0 1.0 1.0 1.0
High Oleic Expeller Meal 0.0 6.0 12.0 18.0
Heat-treated SMB 16.5 11.0 5.6 0.0
73 6.8 6.3 5.8
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Ingredient, % DM Control (SAT) HOSB
Corn Silage 433 433
Alfalfa Silage 11.6 11.6
Ground Corn 15.0 15.0
Min-Vit Mix 2.00 2.00
Protein Mix 7.17 7.17
DCAD Supplement 0.33 0.33
Soybean Meal 5.00 5.50
Soyhulls 6.17 6.00
High Oleic Soybeans, roasted and ground 0.00 8.33
Palmitic Acid-Enriched Supplement 0.00 0.67
Stearic Acid-Enriched Supplement 2.00 0.00
Heat-Treated Soybean Meal 7.33 0.00

Nutrient Composition, % DM
Forage NDF 213 213
cP 16.6 16.7
RUP (% of CP) 46.6 45.5
Starch 283 284
Total FA 4.47 4.34

Exp. 6: Not All 18-Carbon FA are the Same:
Example Comparing HOSB vs. Stearic Acid-Enriched Supplement

]

Stearic acid

ﬂ"\

HOJI\/\/\/\/\/\/\/\/\

o

FA Composition, % FA

C16:0
C18:0
C18:1
Total 18-C FA

Olelc acld

cis-9 C18:1

Control (SAT)
23.5
243
13.4
70.6

HOSB
23.8
2.94
36.8
73.3
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18%

®

r 210
r 200 * Increasing HOS-
L 190 expeller meal
inclusion increased
L 180 ;;n milk yield but did not
~ have a large impact
F170 3 on milk components
=
[ 160 * The more oil
| 150 removed from HOSB
the less unique the
L 140 ingredient being fed
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220 0 1 o08ke/d
2.00
2180 4
)
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z
S 160 |
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140 1
20— ———41—1 — 00— —
P=005

DMI 0.8 kg/d 4 for HOSB

@ESAT EHOSB

0.08 kg/d

Protein
P=0.01

56.0 ¢

54.0 4
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o
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Exp. 6: Not All 18-Carbon FA are the Same:
Example Comparing HOSB vs. Stearic Acid-Enriched Supplement

BW Change: no change w/ SAT; 1 0.79 kg/d HOSB

f&
@ESAT @HOSB 1.9 kg/d
2.4kg/d
| I I I I
Milk 3.5% FCM
P=0.03 P=0.01 P=0.01
10FC: 1 $1.57/hd/d for HOSB
elenbinder et al. 2025  ADSA Summer Meeting |
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Got (More) Milk? The Latest Research on Balchem

Fueling Dairy Cows with High-Oleic Soybeans Real Science Lecture Series
Adam L. Lock June 3, 2025

Michigan State University

F* F*
. . . . Y Y
High Oleic Soybeans - High Oleic Oil Future Work
Primiparous  Multiparous SEM P values * Transition and early lactation
Variable CON HOoil CON HOoil TRT Par TRTxPar periods
DMI, kg/d 245 246 305 302 033 081 001 0.47 * Effects across different levels of
Milk Yield kg/d production
Milk Yield 266 29 407 402 056 034  0.01 0.67
ECM 315 316 422 428 144 058 001 0.67 * Can we increase de novo FA yields
Milk Composition ' * Dietary protein strategies
Fat, kg/d 112 115 151 155 005 020  0.01 0.73 ‘ ) « Long-term impacts on least-cost
Fat, % 386 405 382 3.95 020 007 041 0.46 . . ;
Protein kg/d 095 094 123 126 002 066 001 047 ~/ formulation for protein vs. fat in
Protein % 324 331 312 319 004 010 0.01 0.94 — L diets
BCS 297 298 279 3.03 0.05  0.01 0.2 0.03 - — ) . . o
Fat depth, mm 497 534 479 529 020 003 054 0.75 P * Continue dialog with industry
3 Hanno et al. 2024. JDS Comms. 5:287-292 2025  Board of Trustees of Michigan Stats Universiy
45 50

»

Overall Take-Home Messages High Oleic Soybeans - Potential Benefits
HlGH OLEIC SOYBEAN INCLUSION . Homegrown FA and protein source
* Good results achieved with 8 to 16% DM «  Ability to feed more rumen-
X available unsaturated FA
e et Inclusion of roasted * Roasting adds value « Dynamics in the HOSB and oil
Increasing inclusion : and ground HOSB « Can drive milk fat (and milk yield) markets may present
HOSB is an ) ) opportunities when supply
of roasted and ) can increase milk L outpaces demand
important * Source of oleic acid
ground HOSB can S N fat even further * Another option for crop rotation
increase yields of Tt along with other * Can replace other fat sources that provide 18-carbon + Good replacement for
milk and milk r?roduc%ion dietary ingredients FA (Ca-salts and mixed SFA prills) conventional beans/lower MFD
components that provide milk fat . . . g risk
responses Drecursors Potentially more economical source of 18-carbon FA -+ Careful to avoid over-
* Additive effect with palmitic acid conditioning cows — manage

feeding level and other nutrients
* Additive effect with good rumen/fiber digestibility

51 52
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