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Energy Supply is an Important Reason
Why We Feed Fatty Acids (Fats)

Cows producing 60kg milk/d
1.8 Mcal NE, /kg of dry matter (DM)

Forages

Concentrates Fats

Cool season grass:

Corn grain:
1.5 Mcal NEL/kg DM

Vegetable oil:
2.0 Mcal NEL/kg DM

4.4 Mcal NEL/kg DM

October 6, 2020

Impact of Dietary Fatty Acids on Digestion,
Metabolism, and Nutrient Use in Lactating Dairy Cows

16:0; 18:0; 18:1; 18:2; 18:3
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BH or UFA
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— Delivery of n-3 + n-6 FA
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Shifts in BH pathways
Effects on microbial populations
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Caloric vs. Non-Caloric Effects

ﬁ

Where Is Supplemental Fat Feeding Today?

A BAG OF FAT IS NOT JUST A BAG OF FAT!

s CDMPLlc%q“ED

FA profile of a fat supplement is the
first factor in determining the response to it



SUPPLEMENTAL FATTY ACIDS: MUCH MORE THAN JUST FAT AND ENERGY Balchem

Adam L. Lock Real Science Lecture Series
Michigan State University October 6, 2020
How's a Nutritionist to Decide on All of the o )
Different By-Pass Products? 3 Major Categories of FA Supplements Available
Will discuss and answer (hopefully) questions related to: Saturated free FA
N fo | Jabl Supplements * None of these FA
* S i tot j tegori t t i
ummarize responses to the major categories or Tat supplements avallable Fatty Acid, Ca-salt Vi C16:0- Supplements were
« Challenge concepts on effects of FA feeding on DMI, NDFd, fresh cows g/100 g PFAD enriched designed with the cow in
. mind!
* Highlight importance of FAd to effectiveness of FA supplementation C14:0 20 27 16
C16:0 51.0 32.8 89.7 ¢ All simply took the 'best’
. Undfe.rlinfa importance of oleic acid on FAd and its potential to impact energy [ a0 51.4 e by-product for the
partitioning : . : . .
C18:1 (n-9) 36.0 ss 5o respective manufacturing
* Present recent data on different blends of FA and impact across different stages of L ' ’ ’ technology
lactation and production level C18:2 (n-6) 7.0 0.8 13
) oL e iy A
. . . Ne? American Dairy Science Association®, 2012.
3 Major Categorles of FA Su pplements Available Effect of fat additions to diets of dairy cattle on milk production
and components: A meta-analysis and meta-regression
A. S' Euabplgeﬁ; Ke.eoarcemhuu,- W. Scott,* H. M. Golder,* E. Block,T and I. J. Lean*"
oot Do o o403 N o e B 08543
Saturated free FA * C16:0, C18:0, and C18:1
Supplements are important for dairy *Supplementing fat in general conclusions:
Fatty Acid, Ca-salt . C16:0- cow metabolism . :
g/100 g PFAD Mix enriched _Reduced DMI * Different fat sources had markedly different
. * |s there an “ideal” ratio effects on production performance
€14:0 2.0 2.7 1.6 among C16:0. C18:0. and -Increased milk volume
C16:0 51.0 32.8 89.7 A 1gt e
:1 to optimize their _ i i
p— o 514 e At p Reduced milk fat protein and fat percentages
C18:1 (n-9) 36.0 58 59 -Increased milk fat yield and did not change milk protein yield
* Interactions with other
C18:2 (n-6) 7.0 0.8 13 dietary and animal factors -Therefore increased efficiency
Rabiee et al. 2012. J Dairy Sci. 95:3225-3247
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Effect of FA Supplements on Nutrient Digestibility Effect of Fat Supplementation on ttNDFd
Slide courtesy of Lou Armentano, University of Wisconsin
Ca-Salts PFAD Mixed FA Prills C16:0-Enriched Prills Cl12/Cl4 —s—1
Cl12/C14 | |
Oil = .
i i N R il —e—1 Regression model
P=0.12 " ) EINDF n=14 Clé —
35 25 06 EINDF n=13 6.0 Cle6 e Least squares means model
3.0 15 Fom mFA 08 mFA =14 Animal — Vegetable —=
. T 5 40 Animal — Vegetable ——e—
g5 gg " g3 Tallow =
g3 20 g2 os g2, Tallow ——
2% .5 22 s 23 Calcium Salts Palm H—=—
] St 5 Calcium Salts Palm ———
S -25
g e o § o0 Calcium Salts LCFA =
05 -35 Calcium Salts LCFA e
0.0 45 20 Saturated b—=—
Saturated H——
-5 -4 -3 -2 -1 0 2 3
AUNDFd (%)
Neto, de Souza, & Lock, ADSA Abstracts 2019 Weld and Armentano. 2017 J. Dairy Sci. 100:1766-1779

. . = o
Effect of Altering the FA Profile of Supplemental Fats ) Effect of C16:0 Intak tNDFEd R
on Apparent Total Tract NDF Digestibility ecto :0 Intake on
CONDt/ls.ZFAT pA+<33;i.PA 50 -
16 ]
e
g . s
R 45 43.0 xR %5 ‘
Z 2 Z o2
2 £ o] 3 o
i 44 H .‘;;, 40 4 -
o = 2 *
E % 39.0 éﬂ °
z 5 =}
43 ] 4 35 | . . y=0.010x + 38.4
37.0 . R?=0.54
. P<0.01
T el W%CL6O  A0%CL60+  45%CLE 350 7
] % CL 6 6 + ": -.+ CON PA+SA PA 30 T T T T d
40%C180 35%C181 Treatment 0 200 400 600 800 1000
de Souza et al. 2018. J. Dairy Sci. 101:172-185 Western et al. 2020. J. Dairy Sci. 103:5131-5142 C16:0 intake, g/d
de Souza & Lock (ADSA Abstract, 2016)
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Effect of Altering the FA Profile of Supplemental Fats
on Apparent Total Tract FA Digestibility

85

a
b b
2 80
g2
275
w
[ c
o
E 70
z
" 65
60 - . .
Control  80%C16:0 40% C16:0 + 45% C16:0 +
40%C18:0  35% C18:1

de Souza et al. 2018. ). Dairy Sci. 101:172-185
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Effect of Altering the FA Profile of Supplemental Fats
onh Apparent Total Tract FA Digestibility

ﬁ

Total FA Digestibility, %

85 4

80 4

75 4

70 4

65 4

60 +

ﬁ

Effect of Altering the FA Profile of Supplemental Fats
on Apparent Total Tract FA Digestibility

CONvs. FAT ~ PA+SAvs. PA CONvs. FAT ~ PA+SAvs. PA
<001 <001 94 - 019 <005

92 A
90 A
88 -
86 -

84

Digestible Energy Intake, Mcal/d

COoN PA+SA PA PA+SA PA

Western et al. 2020. J. Dairy Sci. 103:5131-5142
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Corntrol 99% C16:0

Piantoni et al. 2013. J. Dairy Sci. 96:7143-7154

Soyhulls Diet Cottonseed Diet
+PA mPAISA @ PA+OA +PA WPAISA ®PAOA
600 - 600 -
3 . = .
< 50 _.- slope=0.75 ?fSCO ] .- slope=081
g 400 ,4—..‘—‘7‘ - slope = 0.64 §4m 74—./‘—’ 2 slope =0.70
< o 2 o, 2 - WA
< 0 Yt - -~ A——————]| o
L300 4 7 AT -5t slope =0.55 g 3w D2 I slope =0.56
s T 2 - 3 o _Aem | — %
E 200 4 ] g200 1 AT "
g e ~F £ s L
3 o - |
2 100 v 2 100 -
* o
0 T 1 T ] 0 T T 1 T !
300 400 500 600 700 200 300 400 500 600 700
Supplemental FA intake, g/d Supplemental FA intake, g/d
de Souza et al. 2018. J. Dairy Sci. 101:172-185
Does the Degree of C16:0 Enrichment in a
Supplement Affect Digestibility?
C16:0 Supplementation (99% C16:0) study Meta-Analysis of C16:0 vs 80:10 blend studies
80 80
R 75 | ®
£ Z
H - RE
% 70 4 7
& &
o (=]
£ 65 <
- . 'g
55 65

Cortrol 80:10 C16:0

de Souza et al. (ADSA 2019)
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90 -

85

80

75

70 A

Total FA Digestibility, %

65

60

55 4
CON 50:10

Altering the Ratio of Stearic and Oleic Acids

12%

Treatment

CON vs. Fat P-value = <0.01
Linear P-value = <0.01

Quadratic P-value =0.43

40:20

Prom & Lock (ADSA 2018)

Abomasal Infusion of Oleic Acid Improves "
Total Tract Fatty Acid Digestibility

* Polysorbate 80 (Tween80)
* A nonionic surfactant and emulsifier
* Often used in foods and cosmetics

* Polyethoxylated sorbitan + oleic
acid (Polyoxyethylene (20) sorbitan
monooleate)

o
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Total FA Digestibility, %
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Abomasal Infusion of an Exogenous Emulsifier

Quadratic effect: P value <0.01

T T
CON D-15 D-30 D-45
Treatment

de Souza et al. 2020.J. Dairy Sci. 103:6167-6177

8.0%
70 A
£
g
2
s
8 65
]
g
B
© Linear effect: P-value = <0.01
Z 60 1 Quadratic effect: Pvalue =
g 012
= 0 vs. 60 effect: Pvalue = <0.01
55 T T T
0 20 40 60
Oleic Acid Infusion, g/d
Prom et al. (ADSA Abstract, 2018)
What Limits/Impacts v AR
AT N
FA Di ibility? (L Ve
gestibility @~ T

* Profile of FA reaching the duodenum

* Emulsification capacity
* Total FA flow to the duodenum
« Degree of esterification/physical form

» Ability of ruminants to absorb SFA much higher than that of non-ruminants
- In most feeding situations C18:0 is the predominant FA available for absorption
- Greatest challenge will be to improve C18:0 absorption and/or limit its effects
on the absorption of other FA

2020 © Board of Trustees of Michigan State University
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Effect of FA Supplements on DMI and Milk Yields Effect of Fat Supplementation on DMI

: : ) ) Ca-Salts PFAD
Ca-Salts PFAD Mixed FA Prills C16:0-Enriched Prills 20
WOMI EMik EFCM HECM Tarogengted | [ " oo 022+
EOMI EMik EFCM  EECM n=20 0n=20 n=19 n=19 | olseeds TG orfA il ot CEZT.““FZ 0-22£005kg (P<001)
=DM EMik EFCM EEM n=28  n=28 =27 =27 a1 ke/d 3 et 1.0 4
n=54 n=53 n=47 n=47 41 ke 2 w . . »
20 119 kg/d 3.0 P<0.01 R . » < 8 S .
152kg/d peot oy k: G . E S o0 3
<o £ uf! 7N | A | e 2004
_ 25 £ ¥ ><' e o O Q. 8
_3 s ] j— v ) s
g TE 20 k| o = 3 = g
23S 28 = = v Py 5-1.0 4 3
IEl ke S A | A o S &
T E g8 £8 6 220 o
35 - g ; 10 | I 2.0
>e
g2 05 12 8
§¢ 0246802468024680°245638 30
g8 . - T T T T 1
- 00 Dietary FA, % of DM 05 1 15 2 25 3
8
Ca-Salt PFAD inclusion in diet, %DM
10 osoked Allen, 2000, J. Dairy Sci. 83:1598 Neto, de Souza, & Lock, ADSA Abstracts 2019

Neto, de Souza, & Lock, ADSA Abstracts 2019

Relationship Between C16:0 Intake and Milk Fat Yield Effect of Long-Term C16:0 Supplementation on ECM Yield
[}
1900 ° ° 52 q —-CON =PA Variable Control PA  Pvalue
° [ 50
1700 DMI, kg/d 28.4 303 <001
- 48 -
}f 26 | m Milk, kg/d 45.6 494 003
£ 1500 s
H 2 a4 4 ECM' kg/d 43.4 475 002
= s
23 = 2 a2
g 1300 ¥ =025x +1429 ¥ Fat, ke/d 141 156 003
® R?=0.34 20 | Pvalues
° P<0.01 Treatment <0.01, Time <0.01
1100 ° 38 | Treatment x Time= 0.18 Protein, kg/d 1.31 1.40 0.06
© 36 — — —_— ) Body Weight k¢ ~ 689 698 045
900 ] 7 14 21 28 35 42 49 56 63 70
0 200 400 600 800 1000 Day
C16:0 intake, g/d
de Souza & Lock. 2018. TSDNC de Souza & Lock. 2018. J. Dairy Sci. 101: 3044-3056
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Long Term Effects of Commercially-Available C16:0 and ri\

Milk Component R n 16:0-Enrich
Co ponent Responses to a C16:0 ched C16:0 + C18:0 Supplements on Production Responses and BW

Supplement by Breed

CONvs. FAT ~ PA+SAvs. PA CONvs. FAT ~ PA+SAvs. PA CONvs. FAT ~ PA+SAvs. PA
0.08 003 019 <001 056 0.19
170 080 -
P<0.01 P=0.05 47.0 4
350 - 250 0.75 -
= 165 4
5325 2245 070 1
] o) 3 460 1 2 @ 065
% 3.00 g 240 i % 160 4 < 751
- o
= £ s T )
S 2 £ 060
%275 g 235 S 450 2 :
a 5 155 S 055 1
x 2.
= @
= 44.0 050 -
¥ 150
045
Jersey Holstein Jersey Holstein 43.0 - 145 4 040 +—————— ———
CON  PA+SA  PA CON  PA+SA  PA CON  PA+SA  PA

* 80 Cows used in a block design
* Supplement fed at 1.5% of diet DM for 6 weeks
« Control diet contained 30% NDF, 23% Starch and 2.5% FA

3X3 incomplete Latin Square study with two 5 wk periods
CON: Control diet (no supplemental fat)
PA+SA: Control supplemented with 1.5% DM C16:0 and C18:0 FA supplement (33% C16:0; 53% C18:0; 5% C18:1)

Sears et al, 2020. J. Dairy Sci. 103:8898-8909 L0, PA: Control supplemented with 1.5% DM C16:0 FA supplement (84% CL6:0; 4% C18:0; 9% C18:1) Western et al. 2020. J. Dairy Sci. 103:5131-5142
Effect of Palmitic, Stearic, and Oleic Acids in Post Peak Cows Effect of Palmitic, Stearic, and Oleic Acids in Post Peak Cows
Ratio of C16:0 to C18:1 in FA blend Ratio of C16:0 to C18:1 in FA blend
49 65 E80:10 m73:17 H66:24 60:30 120 E8010 H7317 W66:24 M60:30
110 '
48 €0
o 100 o 090
w 55 = I
o x -4 x
T a7 2 z.7 ke E; ?
2 H g 090 9
s g so \ g £ 060
o = S
o 46 © 080 2
45 H a
030
45 0.70
40
6
a4 35 e Control ~ 80% C16:0 40% C16:0 + 45% C16:0 + 000
Gntol  80%CL60  40%CL60 + 45%CL6O + ) ortro % C16: :
- Low High 40% C18.0 c181 Treatment
20%C180  35%CL&1 Production Level 0% C180 35%C18:
de Souza et al. 2018. J. Dairy Sci. 101:172-185 de Souza et al. 2019. J. Dairy Sci. 102:9842-9856 de Souza et al. 2018. J. Dairy Sci. 101:172-185 de Souza et al. 2019. J. Dairy Sci. 102:9842-9856
P value Pvalues Pvalue P value
FA treatment = 0.01 Treatment =0.87, Production <0.01 FA treatment = 0.01 FA treatment = 0.01

Treatment x Production= 0.05
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Effect of Palmitic to Oleic Ratio Y
and Production Level on ECM ., . ;e

°
Treatment = 0.35, PMY <0.01 °
Ratio of C16:0to ¢is-9 C18:1in FAblend [ 80:10  [I] 60:30 68.0 1  Treatment x PMY =0.04 [
63.0 |
53.0 q 52.0 kg/d
= 580 |
hd
520 4 51.3 kg/d E)
S 530
2
s
3 510 480 1
E;
2 43,0 -
S 500 |
380 |
49.0
33.0
480 280

T T T T T T T T T
280 33.0 380 43.0 480 53.0 580 63.0 680 73.0
Treatment Preliminary milk yield, kg/d

+ 32 cows in a cross over study with 21 d periods

+ Supplements fed at 1.5% DM; blends made using combinations of commercially available C16:0-enriched and Ca-salts palm oil supplements

Western et al. 2020. J. Dairy Sci. (in press)

Balchem
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ECM, kg

Effect of Palmitic Acid-Enriched Supplements "
Containing Stearic or Oleic Acid

60
Wcon [ rassa  [Eravon

55
50
15 P values

[ Trt = <0.01, Prod. = <0.01

J Trtx Prod = 0.02
40
35

low High

Production Level
Burch et al. (ADSA Abstract 2019)

Dose Response to Supplemental C16:0 ®

-&~ Soyhulls Diet

Ingredients, % of DM Soyhulls Cottonseed - Cottonseed Diet

190
Alfalfa Haylage 11.8 11.8
Corn silage 27.0 27.0 <3
Wheat Straw 3.1 31 B 180
Ground Corn 15.5 15.5 g
Cottonseed 0.0 16.7 T 170
Soyhulls 25 83 =
Soybean meal 14.7 14.7 il
Nutrient Composition, % of DM = 1.60
NDF 31.8 30.1 2
o PO 150 - : : ‘
0.00 0.75 1.50 2.25

C16:0 dose, % of ration DM

Rico et al. 2017. J. Animal Sci. 95:436-446

2020 © Board of Trustees of Michigan State University

ECM, kg

Effect of Different Ratios of Palmitic and Oleic Acid &
in Low- and High-Fat Basal Diets

| e

Basal Diet

al..}

PAOA

ECM, kg
&8

P values
Trt = <0.01, Basal = 0.07
Trt x Basal = 0.44

Treatment

Burch et al. (ADSA Abstract 2020)
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68 1
67 4 g
66 -
65 1

64

63 -
y =0.004x + 62.3

Energy partitioning to milk, %

C16:0 intake, g/d

62 - . M R?=0.46
M P=0.01
614 o
60 ! ! ! ! :
] 200 400 600 800 1000

Palmitic and Oleic Effects on Energy Partitioning
(Post Peak Cows)

Energy partitioning to BW, %

)
<

20

18

16

14

12
y=0.03x+8.3
10 . R?=0.55
P=0.01

6 T T T T T |
80 120 160 200 240 280 320
C18:1 intake, g/d
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de Souza & Lock (Unpublished)

Fatty Acid Supplementation to Early Lactation Cows? "

dogma

* Should not feed supplemental FA to
cows in negative energy balance

dog-ma  [dawg-muh, dog-]
noun, plural dog-mas

Prescribed doctrine proclaimed as
unquestionably true by a particular

e * Already too much circulating FA

* When Should Fat Feeding Begin?

| - ldeally, fat probably should be left out of the diet
immediately postpartum

Feeding Strategies for

Supplemental Fat
R.R Grummer
. Univesty of Waconsin
L, 55 Madson Wi

Grummer. 1992.
Large Dairy Herd
Management, 2" Edition

- Numerous trials have indicated that there was little benefit
from feeding fat during the first 5 to 7 wk postpartum

- The lack of early lactation response seems to be related to
depression in feed intake which offsets any advantage that
may be gained by increasing energy density of the diet

* ~2.81t05.0% DM inclusion into fresh cow diets of prilled fat, tallow, soybean oil

* Prilled C16:0 and C18:0
supplement fed during first 6 wk
of lactation (2.3% DM)

* DMI lower in cows supplemented
with fat during the first 4 wk of
lactation

* Energy intake and predicted
energy balance similar between
diets

* Treatment X time interactions
around ~ 4 wk

DMI, kg/d

NE Intake, Mcal/d

Effect of a C16:0 + C18:0 Supplement in Early Lactation

—— Control 441 —o— Control
2] —a— Fat —e— Fat %::
g
204 7‘//‘ §
184 g *
32
164
!
144 28
P 40
35 ‘/:'i: § 3% %:3
30 5 32
®
25 T o

12 3 4 5 6 1 2 3 4 5 6
Week Postpartum Week Postpartum

Beam & Butler 1998. J. Dairy Sci. 81:121-131
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Fatty Acid Supplementation to Early Lactation Cows? =~

TAG in
ch/y/lg\rr\igions
SMALL INTESTINE . A 00

e Gy

X

Fatty Acids " °
@ 5%
DNL 5
M k
NEFA
VIR oo
Oxidation TAG TAGin Capillary

VLDL wall

Chylomicron
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Days on experiment (+/- 3 d)

Days on experiment (+/- 3 d)

e 2% vs. 0% FA supplement during PP:
- Increased DMI and tended to decrease milk yield, increasing BCS
* 2% vs. 0% FA supplement during carryover:
- Decreased milk yield and cumulative milk yield, but did not affect

Days on experiment (+/- 3 d)

A

Effect of a C16:0 + C18:0 Supplement in Early Lactation

----- 20% fNDF 0% FAT
35 00
2 PivoExeATxwk = 0,10 ~— 20% NDF 2% FAT
g% Prorc004 26% fNDF 0% FAT
2 59 Prr<0.01 —e— 26% fNDF 2% FAT
£ 30 2
c s
£ " g )
> g 2 Treatment Common Diet
] > N
g% ot Tas 70 Diets
2 2 -
g . 25
ESD ’r‘ PiNDF x AT xwk = 0.03
2 * Pinor < 0.01 20 et
8 Prar < 0.01 T ATV
&
= 20 2
s o2 19 % s on 1 % s o1 1 %

IV e

Balchem
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ﬁ
Effect of a C16:0 + C18:0 Supplement in Early Lactation

* Inconsistent response to fat supplementation in early lactation may be
associated with the the time at which fat supplementation starts

Fed from 1 to 29 DIM Fed from 21 to 126 DIM

54 mCON mFAT

54 mCON  mFAT
52 52
50 50
48 ~ 48
46 E 46
44 : 44
42 42
40 40

Low Forage High Forage

Milk yield, kg/d
Milk yield, kg/d

Low Forage High Forage

5 12 19 26 33 40 47 54 61 68

DM, increasing BCS Days on experiment

Piantoni et al. 2015. J Dairy Sci. 98:3309-3322; Piantoni et al. 2015. J Dairy Sci. 98:3323-3334

Piantoni et al. 2015.
J Dairy Sci. 98:3309-3322

Weiss & Pinos-Rodriguez. 2009.
J Dairy Sci. 92:6144-6155

Week Postpartum

)
R

Effect of Supplemental C16:0 on ECM and BW

—+—Control ~#—CON-CON —A=-CON-PA —+—Control ~#—CON-CON =—4=CON-PA
——PA ~* -PA-CON =—#=PA-PA ——PA ~* -PA-CON —#=PA-PA
70.0 4 750 4
4.7 kg 4.8 kg
65.0 - 720 A
Sg-d-dl
1 v - =
» 60.0 ’ . ® 690 A - -
= = ~ -~ ~
g ~ z - -
w550 B 660 - »
P values
| FR =0.92, Peak <0.01 | I
500 Palue FRx Peak = 0.95 630 Pualue FR=o.:1V,aP::=n.os
FR=0.02 FR=0.05 FRx Peak = 0.25
45.0 T T T T T T T T 1 600 T T T T T T T T 1
0 1 2 3 4 5 6 7 8 9 10 0 1 2 3 4 5 6 7 8 9 10

Week Postpartum

de Souza & Lock. 2019. J. Dairy Sci. 102:260-273
de Souza et al. 2019. J. Dairy Sci. 102:274-287

2020 © Board of Trustees of Michigan State University

S

Effect of Supplemental C16:0 on Energy Intake and Balanc

~—Control ~#=CON-CON —A=CON-PA

—e—PA

~* -PA-CON —#—PA-PA

100 - 45 - 5 1
90 4 2 P
s 2 01
S = =
2 s S -
= 80 - > 40 s
K
S 5 G -5
: £ g
g 70 1 3 s Pvalues
] P values > © FR=0.84, Peak = 0.19
£ FR =091, Peak = 0.05 & 2 -10 4 FRx Peak = 0.81
w 60 4 FR x Peak = 0.92 235 &
) 3 H
50 = Pvalues S-15
1  Palue s Pvalue FR =0.97, Peak = 0.03
FR=0.05 FR<0.01 FR x Peak = 0.12 Pvalue
FR=0.03
40 30 -2

0123 4586 7 8 910
Week Postpartum

012 3 456 7 8 910
Week Postpartum

012345867 8910
Week Postpartum

de Souza & Lock. 2019. J. Dairy Sci. 102:260-273
de Souza et al. 2019. J. Dairy Sci. 102:274-287
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Effect of Altering the Palmitic to Oleic Acid Ratio Effect of Altering the Palmitic to Oleic Acid Ratio
of Supplemental Fats to Fresh Cows of Supplemental Fats to Fresh Cows

* 56 multiparous cows in a randomized block design

CON weggee80: D 70:D wte60:D 80 D) g 60: 80 D e 60:
- Block design assigned by parity, 305ME, and BCS % - - 57 OO eSO 7O 60D 70 TN D T e
3 = 720
¢ 4 treatments fed from 1-24 DIM 2 710
- Con = Non-FA supplemented diet n U3 200
- 80:10 = 80% C16:0 + 10% C18:1 2 2. 2 w0
_ 70:20 = 70% C16:0 + 20% C18:1 >, FA supplemented at 1.5% DM of diet 2, g S w0
%
- 60:30 = 60% C16:0 + 30% C18:1 18 Pvalues Pvalues 670 Pvalues
CON vs. FAT =0.19 47 CON}vs FAT =0.01 CON vs. FAT =0.71
17 Linear =0.14 Linear = 0.41 660 Linear =0.10
* FA supplement blends utilized a C16:0-enriched prill [83% C16:0, 11% cis-9 C18:1] © Quadratic=0.94 © Quadratic=0.71 g | 09
and a Ca-salt of palm FA [46% C16:0, 39% C18:1] 1 2 3 1 2 3 1 2 3
Week Postpartum Week Postpartum Week Postpartum
¢ Common diet for carryovgr period from 25-60 DIM + CON: Control diet {no supplemental fat)
- No FA supplemented in feed +  FAsupplement blends fed at 1.5% DM

+  Supplemental fat blends fed from calving for first 3 wk of lactation

de Souza, Prom, & Lock (ADSA 2018) de Souza, Prom, & Lock (ADSA 2018)

)
R

Effect of Altering the Palmitic to Oleic Acid Ratio % Effect of timing of a calcium salt supplement containing palmitic R
and oleic acids on production responses of early lactation dairy cows
of Supplemental Fats to Fresh Cows

65 1 ~coN 8010 w70:20 *760:30 6507 —Control ~==CON-CON = CON-FAS ~ 7® 7 —Control ==CON-CON = CON-FAS
—aFAS == FAS-CON ===FAS-FAS —aFAS == FAS-CON =e=FAS-FAS

3] / ]

S /

- w

S 55 A = = w

S — S500 A = Y

o / Palues S E G —— 2

CONvs. FAT =0.02 w -
L Unear - 042 670 A o~ ~F

45.0 4

50 1 Quadratic=0.61
P values
Pvalue FR =0.03, Peak = 0.01 650 pualues
45 4 4001 Treat = 0.05 FR x Peak = 0.93 Pvalue R =088 ot = 057
Treat =0.56 o .
0 1 2 350 FR x Peak = 0.21
Week Postpartum A 630 —
CON: Control diet (no supplemental fat) P 0 1 2 3 4 5 6 7 8 9 10 o 1 N 3 . : . 7 s s 10

FA supplement blends fed at 1.5% DM Week Postpartum Week Postpartum
+  Supplemental fat blends fed from calving for first 3 wk of lactation

de Souza, Prom, & Lock (ADSA 2018) B 031 of Trustees of Michigan Sate Univrsi Pineda, de Souza, & Lock (ADSA 2020)
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Abomasal Infusion of Oleic Acid in Fresh Cows = Abomasal Infusion of Oleic Acid in Fresh Cows =
Lipolytic Response Insulin Sensitivity
(Adipose Explants) (Adipose Explants)
«9=(0 o] ww=Oleicacid «@=(0Nto| wt=Oleicacid
< 300 g 50
* Oleic acid (60 g/d) % 0 g 100 ‘
abomasally infused 4x/d 2 50 : K \
2 g so
* Infusions from 1 to 15 DIM » 50 Sam \\'
£ 100 £ 4%
« Adipose tissue (flank) £ ® E;g
sampled d —14, 6, and 12 20 2300
14 days 6days 12 days 14 days 6days 12 days
artum stpartum stpartum artum stpartum stpartum
* Glucose tolerance test d 15 e e e e e e

¢ Results suggest that oleic acid supplementation immediately postpartum may reduce
lipolytic responses and improves insulin sensitivity of AT in early lactation dairy cows

Contreras & Lock Labs, unpublished

Abomasal Infusion of Oleic Acid in Fresh Cows ® . . . &
OA supplementation decreased expression of genes involved in Calorlc VS. Non-calorlc EffeCtS Of Fatty ACIdS

FA beta-oxidation

RAT
B 541007 - 39.6797)

» Effect of specific fatty acids:

- Yield of milk and milk
components

- Maintenance of body condition
- Nutrient digestion
- Nutrient partitioning

- Reproduction
- Health

Contreras & Lock Labs, unpublished
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Q ) & Acknowledgements &

S Questions to Ask?

[ . M AAA @ AgriBusiness
* FA profile of the product? > These will determine impact on nutrient

« Total FA content of product? digestibility, production performance, Mrchlgan Alhance orAmmalAqnculture ' "'A}\
« What form are the FA in? and nutrient partitioning VOLAC WILMAR
USD A FEED INGREDIENTS G(L?t?A'L :ags,k[ TRADE
==

* What are my goals for feeding it?
* Which FA do | need to meet these goals?

* Economics of the marginal return @/;, ® 1 M
- o ﬂ@m @

—

United States Department of Agriculture ‘7

National Institute of Food and Agriculture p? Nu t ri Li n
Bringing new deas o animal nutrton. K
% 3

Berg+Schmidt

@
é MILKSPECIALT[ES
VITOLIPIDS E ANIMAL NUTRITION

EMPONERING ANNAL UTRITION Providing Science Based Solutions

* Consistency/quality of product

¢ Supporting data JL
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