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Evolucdao da Producdo de Leite por Lactacdo em
Vacas Americanas ao longo dos ultimos 14 anos
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Evolucdo da Producdo de Leite por Lactacdo
em Vacas Americanas ao longo dos tGltimos
14 anos
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IMS (kg/d) Pmet (kg/d)
2010 m2015 w2024 w2010 m2015 w2024 20i0x2015  2013x 2024 2010 x 2024
[172] Produgao (Its/dia) 0.83% 6.02% 14.38%
162 IMS (kg/dia) 171% 241% 416%
ﬂ - . Pmet (g/dia) 4 34% B.00% 0.60%
Lis (g/d) Met (g/d) Lis (g/dia) 0.13% B.17% I1.63%
m2010 m2015 w2024 m2010 m2015 m2024 ol
Met (g/dia) 4.08% 1.64% 12.24%
Ellac (Mcal/d) 3.61% 0.04% 8.83%
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ABSTRACT

Owver the past 100 yr, the range of traits considered
for genetic selection in dalry cattle populations las
progressed to meet the dems of both dustry and
society. At the turn of the 20th century, ds
Wb 1t

1c Slralegy for salection was not

pzed milk performance recording took sh
lowed quickly by conformation scoring. Met hodologheal
advanees in both genetle theory and statlstics around
the her with technologheal

I

e of the century, te

athons in computing, paved the way for powerful
mmltitrait p. As more sophisticated analytical
technbagues for were developed and Incorporated
into selection programs, production began to increase
raphdly, and the wheels of genetic progress hegan to
turn. By the end of the century, the foens of selection
haad meovesd away from belng purely production orlented
toward a more balaneed breeding goal. This shift oc-
curred partly due to bereasing health and fertility
lsawes amd partly due to socletal pressure amd welfare
concerns, Tralts encompassing longevity, fertility, calv-
Ing. health, and workability have now been ntegrated
into selection imdices. Current research focuses on fit-
ness, health, welfare, milk queality.
sustalnability, nonderlying the concentrated emphasis on
a more comprehensive breeding goal. In the future, on-
farm sensors, data loggers, precision measurement tech-
mhques, and other technobogleal alds will provide even
more data for wse in selectbon, and the difficolty will
lie mot in measuring phenotypes but cather in choosing

wl environmental

which traits to select for.
Key words: selection goal, production trait, functional
trait, novel trait
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INTRODUCTION

Genetle selectlon for mportant traits has helped
tranaform and advance the dalry cattle industry. Spe-
cific traits considered for selection in dakry cattle popuo-
lathons have evolved with time a2 a response to changes
o the needs of producers. consumers, and soclety with
the ald of advances in technology and trait reconding
[T AINS.

As outlined by Shook [1989), a potential tralt must
meet several eriteria before it ean be eonsidered for
selection n dalry cattle populations. Firsst, either it
should have an econombc value as a marketable com-
modity or its mprovement should reduce production
coats. Second, the tralt must have sufficiently lange ge-
netie varkation and heritability. Third, the trait shoold
ber elearly defined, measurable at a low cost, and con-
alstently recorded. Finally, an imdicator trait may be
favored if it has a high genetic correlation with the
economically important trait, reduces recording costs,
has a higher heritability, or can be measured earlier in
Lifer.

The economic

value of trajts has historieally been
the dreiver for genetle selection. From the 1930s to the
1970, the focus of selection was solely on increasing
milk production. Despite some e

¥ CONOEFD OVEE
selecting exclusively for vield, which was expected to
canse a corollary decline bn overall Atness, the industry
ve masimum genethe change in the most
financially luerative area, which was production. The
nese] to bdent wl select for additional traits emerged
mainly from the recognitlon of the correlated genstic
decline n other hnportant traits, Many countries have
shifted toward more bals selecthon  objectives
by Including more weight on previeusly umdervalwed
noayleld tralts [Mliglhor et al., 2005).

The second criterlon coneerns genethe varkation and
heritability of & trait, which are central to the rate of
genetle progress possible within a selection program.
Traits vary in the amount of phenotypic and genetic
atlon ohserved, and they may be more or less herd-
table, Traits may also be contingent on one anodher,
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Genetic parameters for stayability of Holsteins in US organic herds
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‘She is the boss and just keeps going’ - meet
20-vear-old dairy cow Lovely

News 23 Dec 2019 Lauren Dean
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Por que suplementar com gordura oS
animails?
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Energética
Aumentar Eficiéncia de Formulacao

Aumentar a Producdao de Leite e Seus
Componentes

Aumentar o Ganho de Peso / Reduzir Perda
e rEoral

Combater Efeitos Negativos do Stress Térmico

Mefsiieitia de Lndieces Reproditinves
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Mudanca na visdao da nutricdo em

relagcio aAaos AGS

AMINOACIDOS
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Sdo 0s principais componentes
dos lipides, aos quais
conferem suas propriedades
gerais;

Glicerol

Sua caracteristica
fundamental é possuir uma
funcdo acida, de natureza
carboxilica e hidréfila, e
uma cadeia parafinica,
hidrdéfoba;

3 acidos graxos
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Estrutura Quimica dos Acidos

Trigliceridios <

Graxos

Acidos graxos saturados




Constituicdo e diferenciacdes na estrutura

quimica dos AG:

Acidos Graxos Saturados: Sdo aqueles que contém

uma Unica liga entre ? ﬁr 1

¢ ¢

Acidos graxos insaturados: S3o aqueles que
contém dupla ligacdo entre carbonos.

Quando um AG contiver uma dupla ligacdo é
chamado monoinsaturado, j& oS que apresentam
mais de uma dupla ligacdo sdo denominados de

poliinsaturados. o

Conjugada: Altern: ® @& ® ® (3o simples;

¢ ¢ ¢ ¢ @

Ndo Conjugada: Né(_mw_uma ligacao

simples;
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AcCIDOS

Lipidios — Nomeclatura
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Composicdo de Acidos Graxos de

| sctpos Diferentes Alimentos Presentes na
e R D
Teor de cada Acido Graxo (%TAG)

] 14:0 16:0 18:0 18:1 18:2 18:3 Total de €

' Miristico Palmitico Estearico Oléico Linoléico Linoénico Outros Insaturados g
Silagemde Milho  0.46  17.83 242 /1924 4774 825 406 | 7523 F

l TiftonFeno 118 3030 399 . 446 1879 2075 2053 44.00
Alfafa Pre Secado 0.58 ~ 20.10 335 302 2107 4493 695 | 69.02

J MilhoMoido 233 13.21 199 2409 5570 162  1.06 8141
Cascade Soja 147 1622 703 1660 4266 1311 291 237 :
PolpaCitrica 056  26.85 493 2330 3492 642 3.02 64.64
Farelode Soja ~~ 0.83 1728 445 1365 5416 843 120 | 76.24
DbGsHP 014 1405 239 2458 56.11 166 105 8237
AlgodaoCarogo ~ 0.69 2391 233 1524 5648 019 116 | 191
OleodePalma  3.00 2442 1792 4561 1.09 053 743 47.23
Oleo de Soja 0.11 10.83 3.89 22.82 53.75 8.23 0.37 84.80

-
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Diferenca entre &cidos graxos

« Oleos vegetais: Insaturados
e Gorduras ruminantes: Saturados

— ]

Gorduras insaturadas sdo tdéxicos para as bactérias
ruminais:
Participam de processos de biohidrogenacgdo
Afetam a aderéncia bacteriana
- Penetra na parede celular e altera fluidez de membrana
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Invited review: Role of rumen biohydrogenation intermediates and rumen
microbes in diet-induced milk fat depression: An update

L. Dewanckele,' @ P. G. Toral,2® B. Vlaeminck,"* © and V. Fievez't ®

"Laboratory for Animal Nutriion and Animal Product Quality (Lanupro), Department of Animal Sciences and Aquatic Ecology, Ghent University,
9000 Gent, Belgium

?Instituto de Ganaderia de Montafia (CSIC-University of Leén), Finca Marzanas s/n, 24346 Grulleros, Leon, Spain

.
ezt Tos.
- T AT
=TT (il i P
" - - ~ o L.
- ,‘ ” ~ \__ -
- - rl ~ - -
g - Ry LY Se. el
- - ~ - -
e . e ~ “‘-.._‘ Seen
—“‘ _" - \\ “'-\.‘ bl
- - L ~ -
- -7 e . Sl
- - _,’ ~ 'L‘-
- - ~ s
- - s -
—‘- "‘ ’ .\\ ~
- - - "
" P e ~
. P .
‘I’ rd \L
- '
A7 x '
trans-7 18:1 trans-9 18:1 trans-10 18:1
~ A s
*w S P
~ ~ #
“., Y s
- ~ ~ Ed
- N A P
e ~ ~ -
- N
- - \ .
- LT ) .
- - Y ra
“'4.. \\ - '
- ~a ~ P -
-~ . -~ -
e - . g -
~= ~ s ’ -~
L. . . - Pis
.
. s > Vl s Pras
=~ i - ’ - -
h"h ~ h ’ " —'—
.. S . ’ s -
- s N ’ - -
. . -
.. ~. \\ II . -
- h'\-\ ~ ’ ’) -
S A - -
~Ta s 27 -
NS g

~—

T

» 10-018:0

trans-12 to trans-16 18:1

yYi®» &

N )

-
=
I




b

J. Dairy Sci. 103:7655-7681
https://doi.org/10.3168/jds.2019-17662

9000 Gent, Belgium

trans-9, cis-12 18:2  A------mmmmmmm s

© 2020, The Authors. Published by Elsevier Inc. and Fass Inc. on behalf of the American Dairy Science Association®.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Invited review: Role of rumen biohydrogenation intermediates and rumen
microbes in diet-induced milk fat depression: An update

L. Dewanckele,' @ P. G. Toral,2® B. Vlaeminck,"* © and V. Fievez't ®
"Laboratory for Animal Nutriion and Animal Product Quality (Lanupro), Department of Animal Sciences and Aquatic Ecology, Ghent University,

?Instituto de Ganaderia de Montafia (CSIC-University of Leén), Finca Marzanas s/n, 24346 Grulleros, Leon, Spain

18:2n-6
cis-9, cis-12 18:2

a” A e -
trans-9 18:1 cis-12 18:1 o aeeet T
47" &~
cis-9, cis-11 18:2
_ .-'\\ .
a7 \"\\ ‘\‘ ‘\"n\\
trans-8, trans-10 18:2 \
- < T

~

]
i
]
1
]
'
]
'
1
"
r

v

trans-9, trans-1118:2  cis-9, trans-11 18:2  ¢is-10, cis-12 18:2 trans-10, cis-12 18:2 trans-10, trans-12 18:2

cis-9, OH-13 18:1

~

A

OH-13 18:0

\
“
v

0-13 18:0

yYi®» &

N )

" B T




J. Dairy Sci. 103:7655-7681
https://doi.org/10.3168/jds.2019-17662

© 2020, The Authors. Published by Elsevier Inc. and Fass Inc. on behalf of the American Dairy Science Association®.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Invited review: Role of rumen biohydrogenation intermediates and rumen
microbes in diet-induced milk fat depression: An update

L. Dewanckele,' ® P. G. Toral,>® B. Vlaeminck," ® and V. Fievez't ®

"Laboratory for Animal Nutriion and Animal Product Quality (Lanupro), Department of Animal Sciences and Aquatic Ecology, Ghent University,
9000 Gent, Belgium

?Instituto de Ganaderia de Montafia (CSIC-University of Leén), Finca Marzanas s/n, 24346 Grulleros, Leon, Spain

cis-12, cis-1518:2 18:3n-3

trans-12, cis-15 18:2 ¢is-9, cis-12, cis-15 18:3

yi»

4" b >
trans-9, trans-11, cis-15 18:3 cis-9, trans-11, cis-15 18:3 cis-9, trans-13, cis-15 18:3 trans-9, trans-11, cis-13 18:3
\4 PV v “A 'Y
trans-11, trans-14 18:2 cis-12, trans-14 18:2  trans-13, cis-15 18:2 trans-13, trans-15 18:2 trans-11, cis-13 18:2 3
e trans-12, trans-14 18:2 o . AN trans-11, trans-13 18:2 J

\\\\\ 3 Sy

\ ¥ . v gemal e Sl cis-15 18:1

trans-11 18:1 trans-14 18:1 trans-10 18:1 trans-11 18:1  cis-15 18:1 trans-16 18:1 ahs= ’ cis-12 18:1 trans-15 18:1
X ; trans-1418:1 . E trans-16 18:1

v
cis-11 18:1
cis-12 18:1
trans-12 18:1
cis-15 18:1
trans-15 18:1 L
trans-16 18:1

'
]
1]
/
,
/ ‘
. /
N , /
» /
/
/
/
/
/
/
/
/
/
/
/
/
s
/
»
’
'
14
]
’
1)
‘
1y
1y
)
'
K
"'
RS ’
N
S~
s
N
’
’
’
/
" BB B




Depressdao da Sintese da Gordura do Leite
(Milk Fat Depression — MFD)

| . : . Efeito sobre genes A e A
) Intermediério Origem metabolica . J Bvidénciacientifica Referéncia
lipogénicos X
I . Isomerizacdo alternativado C18:2 Inibe FASN, ACACA, SREBP1,  Forte (infusdo abomasal mostraefeito  Baumgard et al. (2000); -
trans-10,cis-12 CLA , L L . - . -
norumen reduzlipogénese mamaria diretoinibidor) Harvatine et al. (2009)
trans-10 C18:1 Desvio daviade biohidrogenagcdo  Supresséo parcial de FASN, Altacorrelagdo com MFD, efeitodireto  Shingfield et al. (2009);
' dotrans-11 SCDL1 (invitro) aindaem debate Dewanckele et al. (2020)
D ————————————————————————————_— X
Suspeitade inibicdo da Emergente: observado em vacas com A

Produto de biohidrogenagéo
alterada

Venttoet al. (2017);

trans-10,cis-15C18:2 Leskinenet al. (2019)

lipogénese (semvalidagao MFDinduzida, sem ensaios com infusao
funcional) direta

Derivado secundario em dietas Semefeitosignificativosobre  Fraca: infuséo abomasal ndo reduziu Perfield et al. (2006);

t -10,t -12 CLA . s L. .
rans-10,trans com altainsaturag&o lipogénese maméaria gordurado leite Saebo et al. (2005)

Reducdo moderadade FASNe Moderada: evidéncialimitadaamodelos Petersonet al. (2002);

-9,cis-11 Vi ' { o
trans-9,cis-11CGLA laalternativado CLAno rumen SREBF1 em modelos celulares  invitro Dewanckele et al. (2020)
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Depressdao da Sintese da Gordura do Leite
(Milk Fat Depression — MFD)

Alguns Intermedidrios (Principalmente os que possuem posig¢do Trans no

]
| carbono 10) estdo relacionados a queda da sintese de gordura do leite.
J _ _ Composigao da Gordura do Leite
Condicdes que favorecem a producdo desses intermedi Ac. Graxo o, Nome
4:0 4 Butirico
. Alto teor de concentrados 6:0 3 Caproico
, 8:0 2 Capirilico
J . Baixo teor de forragens 10-0 3 Caprico
. Forragens finamente picadas 12:0 4 Laurico
> N _ 14:0 11 Miristico
. EReEEEieRSc e c T des graxes na dieta 16:0 29 Palmitico
. Adicdo de iondéforos 16:1 3 Palmitoeico
18:0 12 Estearico
: > 18:1 25 Oleico
Shingfield et al., 2009; Dewanckele et al., 2020 18:2 3 Linoleico
18:3 1 Linolénico
:
[é

— - — - — : —




Depressdo da Sintese da Gordura do Leite
(Milk Fat Depression — MFD)

é

AcCIDOS

T10C12 CL x T10C12 CL x % Gordura do
80 Insaturados 0 Leite
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Peso:700 kg
DEL: 110
Producdo: 40
Gordura: 3,8°
Proteina: 3,
NASEM (2021)

2.2 Diet Ingredients

Ingredient As Fed kg/d % As Fed DM kg/d % of DM
01 *Silagem Milho MS 37 AM 32 30.748663 65.820048 11.500000 45.275591
02 *Tifton Feno 1.070973 2.292507 1.000000 3.937008
03 *Milho Moido Fino 3.336900 7.142910 2.900000 11.417323
04 *Milho Silagem Grao Umido MS 72 2.559951 5.479787 1.850000 7.283465
05 *Casca Soja 0.995884 2131771 0.900000 3.543307
06 *Soja Farelo 46P 3.920822 8.392842 3.500000 13.779528
07 *DDGS PB 40 FS ESSENTIAL 1.667649 3.569740 1.500000 5.905512
08 *Caroco Algodao 1.915415 4.100104 1.750000 b6.889704
09 *Nucleo Lactacdo 0.500000 1.070291 0.500000 1.968504
Totals 46.716 100.00 25.400 100.00
Report 5. Fatty Acid Supply
Profile Concentration Intake
Fatty Acid % of Total FA % of DM g/d
C12:0 0.14 0.01 1.4
C14:0 0.86 0.03 8.5
C16:0 18.51 0.72 181.8 Dieta:
Cle6:1 0.24 0.01 3.4
C18:0 2.47 0.10 24.3 Total “AGE=
C18:1 trans 0.04 0.00 0.4 3,87%
C18:1 cis 19.14 0.74 188.0 Total AG.
C18:2 53.10 2.05 521.6 2 950/ L=
C18:3 3.66 0.14 36.0 ’ e
Others 1.72 0.07 16.9
Saturated Fatty Acids 23.70 0.92 232.8
Mono-Unsaturated Fatty Acids 19.53 0.76 191.9
Poly-Unsaturated Fatty Acids 56.77 2.20 557.6
Fatty Acids 100.00 3.87 982.3
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Gorduras Protegidas

1. Sabbes de calcio de acidos graxos (Ca-soaps)

Composigdo: Mistura de acidos graxos (geralmente
de origem vegetal, como 6leo de Palma ou Soja)
reagidos com hidréxido de cé&lcio, formando sais
calcicos de acidos graxos.

Producdo: Reacdo de saponificacdo entre acidos
graxos livres e Ca(OH), sob calor, gerando
compostos insoluveis em pH neutro.

Vantagens:
sEcondmicos e amplamente disponiveis.

sfonte eficiente de energia, especialmente C16:0,

C18:1 e C18:2

Jenkins; Palmquist (1984); (NRC, 2001)




Gorduras Protegidas

2. Gordura encapsulada (spray cooling /[ spray
chilling)

Composigdo: Alta concentracdo de acido palmitico
(C16:0) ou misturas com C18:0, encapsuladas em

matriz lipidica sélida (ex.: gordura de palma
hidrogenada) . I
Producdo: Gotas de gordura sdo solidificadas por E

resfriamento instantdaneo (spray cooling), formando
microcapsulas lipidicas protegidas contra acao
ruminal.

Vantagens: 1

fBrotecdo ruminal maistestavel (NagldEcisd
microbiota).

eLiberacdo controlada no intestino delgado.
*Alta digestibilidade e estabilidade oxidativa.

*Pode ser formada de acordo com o perfil de acido
graxe desejado (Gordurds Eragienadas: Ex — Ricas

em C16:O)

g_ ’ - Desvantagens: ) . 4



Gorduras Protegidas

3. Gorduras inertes hidrogenadas (hard fats)

Composigdo: Mistura sélida de acidos graxos
saturados, principalmente C18:0, com guantidades
variaveis de C16:0.

Producdo: Processos de hidrogenacdo e
fracionamento de gorduras animais ou vegetais,
resultando em gordura com alto ponto de fusao
(>50°C), naturalmente insoldvel no rumen.

Vantagens:

*Alta estabilidade térmica e oxidativa.
sMenor interferéncia na fermentacdo ruminal.
Desvantagens:

Menor efeito sobre teor de gordura do leite em
comparacdo ao C16:0.

eDigestibilidade intestinal inferior ao Cl16:0

Piantoni e Lock (2015); NRC, 2001

!




Efeito do pH sobre a protecao dos sailis de

NUTRITION, FEEDING, AND CALVES

Dissociation of Calcium Soaps of Long-Chain Fatty Acids in

Rumen Fluid!

ABSTRACT

Dissociation of 5% solutions of cal-
cium soaps of soya, tallow, stearic acid,
and palm fatty acid distillate was studied
by titration with 1 N HCL Release of
calcium ions was directly correlated with
decrease in pH value. Estimated pKa val-
ues were 5.6, 4.6, 4.5, and 4.5 for cal-
cium soaps ufmya. palm fatty acid distil-
late, tallow, and stearic acid, respectively.

PRITAM S. SUKHIJA and D. L. Pumunsr?
Department of Dairy Sclence

Ohio Agricultural Research and Development Center
The Ohic State University

Wooster 44691

Fat supplementation has become more prev-
alent as a means to increase energy density of
the diet of high producing dairy cows. Because
free fats in the rumen have inhibitory effects on
ruminal bacteria (4, 7), calcium soaps were
develcxped that overcome this effect (2, 3). Pal-
mquist (6) observed less satisfactory perfor-
mmcut’somc calcmm soaps and postulated
that the di pattern of and
unsaturated nnaps might be different. Detailed

Dissociation of 5% solutions in acetate
buffer at pH values of 5.0, 5.5, 6.0, and
6.5 was measured in terms of release of
soluble calcium. Dissociation was maxi-
mum at pH 5.0, minimum at pH 6.5, and
dependent on unsaturation of fatty acids
in the soaps. Soluble calcium in the ace-
tate-buffered rumen fluid was higher than
predicted from pKa of calcium soaps, due
to formation of soluble calcium acetate;
however, the relative patierns were simi-
lar to their pKa values. Unsaturated soaps
are less satisfactory for maintaining nor-
mal rumen function, because dissociation
is relatively higher. Calcium soaps of
palm fatty acid distillate were satisfacto-
rily stable to pH 5.5.

(Key words: calcium soap, dissociation,
rumen, fatty acids, saturated, unsaturated)

INTRODUCTION

Accepted January 11, 1989.
‘sm-nnmumnwnwummhymmm
to the Ohio Research and

Dev:lnyntutCm!! The Ohio State University: by Grant
Numiber 222135 from The Office of Research and Graduate
Studies, The Ohio State University; and from Church and
Dwight Co.. Tnc., Princeton, NJ, 08540, Manescript Number
275,85,

of different calcium
soaps at dl.ﬁﬂ:nt pH was Ii.clnng therefore,

this
pammo‘ul:mmwlpsoffutyac)dsfmm
various fat sources — tallow, soya, palm fany
acid distillate (Megalac® Church and Dwight,
Inc., Princeton, NJ) — and stearic acid in rumen
fluid buffered at pH of 5.0, 5.5, 6.0, and 6.5.
The studies included also the titration curves of
these soaps with 1 N HCI to more completely
describe the dissociation process.

MATERIALS AND METHODS

Calcium soaps were prepared in the labora-
tory using the double decomposition method
(5). Tallow and soya fatty acids were a gift
from Emery Chemicals, Cincinnati, OH, and
stearic acid was from [CN Pharmaceuticals,
Cleveland, OH. Calcium soap of palm fatty
acid distillate (Megalac®) was prepared com-
mercially. The solvents used for the extraction
of fatty acids were either of analytical grade or
were redistilled.

Titration of Scap Solutions

Titration curves for the dissociation of soaps
were gencrated by measuring the pH change on
titrating with 1 N HCL In a 50-ml beaker, a
40-ml soap solution (5% soap in 50% ethanol)
wat mixed with a magnetic stirrer while the Ca
ion specific electrode, the standard reference

1990 J Dairy Sci 73:1784-1787 1784
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Sebo

Sabdo Palma

Sementes

Encapsuladas

Sabdo Soja

Sebo

Sabdo Palma
Sementes
Encapsuladas

Sabdo Soja

L’&.‘:‘F—«._

Jv J. Dairy Sci. 95:3225-3247
http://dx.doi.org/10.3168/jds.2011-4895
© American Dairy Science Association®, 2012.

N

Effect of fat additions to diets of dairy cattle on milk production
and components: A meta-analysis and meta-regression
A.R. Rabiee,” K. Breinhild,* W. Scott,* H. M. Golder,* E. Block,t and I. J. Lean*'

*SBScibus, PO Box 660, Camden 2570, New South Wales, Australia
tChurch and Dwight Co. Inc., 469 North Harrison Street, Princeton, NJ 08543
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Efeito do Tipo de AG Digestibilidade da
FDN e Producao de 2717

Jw J. Dairy Sci. 107:902-916
{\qmp!: hitps:/idoi.org/10.3168/jds.2023-23568
"',,I NWF S ©2024, The Authors. Published by Elsevier Inc. on behalf of the American Dairy Science Association®
Feoew This is an open access article under the CC BY license (http:/creativecommons.org/icensesiby/d.0/).
Supply of palmitic, stearic, and oleic acid changes rumen
fiber digestibility and microbial composition

Austin Sears,' © Fernanda Hentz,® Jonas de Souza,’ © Benjamin Wenner,* © Robert E. Ward,®
and Fernanda Batistel™

Department of Animal, Dairy and Veterinary Sciences, Utah State University, Logan, UT 53706

fDepanmenl of Animal Sciences, University of Florida, Gainesville, FL 32611

*Perdue Agribusiness, Salisbury, MD 21804

‘_Depanmenl of Animal Sciences, The Ohio State University, Columbus, OH 43210

“Department of Nutrition, Dietetics and Food Sciences, Utah State University, Logan, UT 43210

|
1

- 5=
P<0.01 180 P<0.0l 4 P=10.03

£
-
]
o
o

30—

[

J

=]
|

()
(¥
|

=)
(=
|
Propionate, mmol/d

NDF digestibility, %
Total SCFA, mmol/d

J
" CcO SA O
CON PA SA OA CON PA SA OA N PA SA A
g
3




Efelito do Tipo de AG Digestibilidade dos
Acidos Graxc-

st‘lb:,‘-o -

S4BT ). Dairy Sci. 98:8889-8903

Z\QEP!: http:/idx.doi.orgi10.3168/jds.2015-9592

?.‘»,h i ‘95 © American Dairy Science Association®, 2015.

Intestinal digestibility of long-chain fatty acids in lactating
dairy cows: A meta-analysis and meta-regression

J. P. Boerman,* J. L. Firkins,t N. R. St-Pierre,t and A. L. Lock*'
*Department of Animal Science, Michigan State University, East Lansing 48824
tDepartment of Animal Sciences, The Ohio State University, Columbus 43210
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o SCIEN,, o
S4BV ). Dairy Sci. 100:1072-1085
:{.-"'3 https://doi.org/10.3168/jds.2016-11636

) ;‘!,’/0\* © American Dairy Science Association®, 2017.

Effect of sources of calcium salts of fatty acids on production,
nutrient digestibility, energy balance, and carryover

effects of early lactation grazing dairy cows

Jonas de Souza,*t Fernanda Batistel,*} and Flavio Augusto Portela Santos*'

*Department of Animal Science, University of Sdo Paulo, Piracicaba, Sdo Paulo, 13418-900, Brazil

tDepartment of Animal Science, Michigan State University, East Lansing 48824
iDepartment of Animal Science, University of lllinois at Urbana-Champaign, Urbana 81601

RESULTADOS OBSERVADOS

Avaliacdo da fonte de gordura em vacas

a pasto
e Tratamentos (3° a 16° semana e l
et o T oM Ra Nl el Weit o D semana) : 4?2
vacas Jersey x Holandesa :
 Controle (concentrado)
0 sab&o de 6leo de soja (400 g
dia) :

0 Sabdo de 6leo de Palma (400 g
dia)

e Avaliacodes:
U Producdo e composicdo do leite

Q0 Condicdo corporal



RESULTADOS OBSERVADOS

Efeito até 16 semanas Efeito apés 16 semanas
Treatment (Trt) Item Control CSSO CSPO
I Item Control CSSO CSPO DMI (kg/d) 19.6 19.6 19.9
Yield (kg/d)

Yield (kg/d) Milk 18.4° 19.3" 21.0°
Milk 24.2° 26.8" 29.0° Fat 0.77 0.81° 0.88"
Fat 0.86° 0.78° 0.95* Protein 0.68:’ ().69:’ 0.75
Protein 0.80" 0.83" 0.89* Lactose 0.81° 0.85" 0.92*
Lactose L15° 1.2 l1" 1.36" %?‘%[,’FCM ggg gi.gh g:;g‘
3.5% FCM? 24.1° 24.1° 27.9° MU PR 1.3 2. (
FoM? 54 gb o4 gb 98 o8 Cumulative milk yield (kg) 3.349° 3,513" 3,822"

Cumulative milk yield (kg) 2,160° 2,376" 2,565" :\gll: composition (%) 45 Lo 45

Feed efficiency” 1.39° 1.44° 1.57" P‘l - 362 .;',;; 359

Milk composition (%) Eaven g g ot

: I 5 _ Lactose 4.41 4.42 4.40
Fat 3.50° 2.89 3.39° MUN (mg/dL) 10.2 10.8 10.6
Protem“ 331 3}‘0 3- 10 BW (kg) ) 518 532 515
Lactose 4.60 4.52 4.60 BW change® (kg) 8.66 8.41 11.5

MUN (mg/dL) 11.2 10.6 119 BCS ) 3.27 3.30 3.18

BW (kg) 475 487 476 BCS change’ 0.10 0.10 0.13

BW change’ (kg) —2.03 —-0.73 —8.54

BCS 2.84 2.88 2.70

BCS change’ ~0.03 ~0.01 —0.12
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RESULTADOS OBSERVADOS

o,
v*‘*a\%;, J. Dairy Sci. 104:12628-12646

B85% pttps:/idol.org/10.3168/jds.2021-20699
%, \._!,/ ¥ @ 2021 American Dairy Science Association®. Published by Elsevier Inc. and Fass Inc. All rights reserved.
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Nutrient digestibility and production responses of lactating
dairy cows when saturated free fatty acid supplements 40.90
are included in diets: A meta-analysis ‘

J. M. dos Santos Neto,' ® J. de Souza,?® and A. L. Lock'*
"Depariment of Animal Science, Michigan State University, East Lansing 48824
*Perdue AgriBusiness, Salisbury, MD 21804

40.50
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39.00
38.50 38.50 i
iiii |||| |||| [
PROD LEITE (kg/d) LCG 3.5% (kg/d) LCE (kg/d) g
OBS: mPROD LEITE (kg/d) m=LCG 3.5% (kg/d) mLCE(kg/d) i
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LCMS = NS
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RESULTADOS OBSERVADOS

SCIE
SdBv. . Dairy Sci. 101:3110-3117
] 3 https:/idoi.org/10.3168/jds.2017-13560
oy _@.‘-'\ ® American Dairy Science Association®, 2018.
Short communication: Comparison of a palmitic acid-enriched
triglyceride supplement and calcium salts of palm fatty acids

supplement on production responses of dairy cows

J. de Souzaand A. L. Lock’
Department of Animal Science, Michigan State University, East Lansing 48624

OBS: . 2 . * M "
] Suplementacdo = 1,5% IMS — 49.7 T 49.7 = E
CMS*“="NS :
* = p<0,05 (Controle x
Tratado)
+ = p<0,10 (C16:0 x
Sabdo Palma) i
»
36.7 »
*
34.1
Dig FDN (%) Prod Leite (kg/d) LCG 3.5% ;

mControle mC16:0 (>70%) mSabdo Palma




RESULTADOS OBSERVADOS

Arq. Bras. Med. Vet. Zootec., v.62,n.1, p.116-123, 2010

Primeira onda folicular e ovulacio de vacas primiparas da raca Holandesa alimentadas
com diferentes fontes energéticas durante o periodo de transicao

|First follicular wave and first postpartum ovulation of primiparous Holstein dairy cows receiving diets with different
energetic sources during the transition period|

M.A.T. Artunduaga', S.G. Coelho®, AM. Borges®, AM.Q. Lana*, R.B. Reis*, B.G. Campos®,
I H.M. Saturnino*,R.V. Sd Fortes*, HN. Costa®

| e 50 Vacas Holandesas (28 dias antes do parto e 21 dias
pés parto)
e 3 tratamentos:
v' Sabdo de Calcio de Soja (100 g pré parto e 250 g pds parto)
v' Soja tostada (400 g pré parto e 400 g pds parto)
v  Propilenoglicol (800 g pds parto)

o TamanhiffSelkssto 11 cusle




RESULTADOS OBSERVADOS

Tabela 3. Média e desvio-padrio do diametro do
foliculo maior (DFM) e do volume do tecido liteo
(VTL), de wvacas leiteiras alimentadas
diferentes fontes energéticas durante o periodo de

transicao, nos diferentes grupos experimentais

com

Grupo DFM (mm) VTL (cm’)
Controle 13.95+2.60 1.78+0.47
Megalac-E® 16,10+4.90  1.78+0.95
Soja tostada 12.40+1.64 1.64+0.73
Propileno-glicol 12,70+3.05 1.16+0.41

Tabela 5. Média e desvio-padrao do intervalo
parto — primeira ovulacdo de vacas leiteiras
alimentadas com diferentes fontes energéticas

durante o periodo de transicdo, nos diferentes l
grupos i
Grupo Intervalo (dias)

Controle 28.77+6.47b
Megalac-E® 23,30+6,23b
Soja tostada 30,20+11,32b i
Propileno glicol 36,75+4,33a

Médias seguidas de letras distintas diferem entre si
pelo teste Scott Knott (P<0,05); CV: 23,5%.
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RESULTADOS OBSERVADOS

Effects of rumen-protected polyunsaturated fatty acid supplementation
on reproductive performance of Bos indicus beef cows’

C. N. Lopes,* A. B. Scarpa,* B. 1. Cappellozza,* R. F. Cooke,}
and J. L. M. Vasconcelos**

*Departamento de Produgao Animal, Faculdade de Medicina Veteriniria e Zootecnia-UNESP, l
I Botucatu-SP 18618-000, Brazil: and {Oregon State University, Eastern Oregon ,
Agricultural Research Center, Burns 97720 i
I ©2009 American Society of Animal Science. All rights reserved. J. Anim. Sci. 2009. 87:3935-3943
doi:10.2527 /jas.2009-2201
Referéncia Fonte da Gordura e nivel ou N¢ Controle Adicao de :
concentracao na dieta vacas % gordura
(%)
Lopes et al., 20092 100 g/dia Megalac-E®"* 910 39,1 50,0*
primiparas
Lopes et al., 20092 100 g/dia Megalac-E®** 504 35,52 47.9* ;
multiparas :
Lopes et al., 20092 100 g/dia Megalac-E®"* 435 36,9 49.1*

receptoras




RESULTADOS OBSERVADOS

Reprod Dom Anim 43 (Supp. 2), 23-30 (2008); doi: 10.1111/5.1439-0531.2008.01139.x
ISSN 0936-6768

Long Chain Fatty Acids of Diet as Factors Influencing Reproduction in Cattle

JEP Santos', TR Bilby?>, WW Thatcher', CR Staples' and FT Silvestre'

'Department of Animal Sciences, University of Florida, Gainesville, FL; > Department of Animal Sciences, University of Arizona, Tucson, AZ, USA

Table 2. Effect of supplemental fat on plasma progesterone concen-
trations in dairy and beef cattle

I Progesterone,
ng/ml

Measurement Control Fat p < Reference

Dairy cows

Peak concentration 6.0 8.1 0.08 Garcia-Bojalil et al.
(1998) A
Week 2 to 12 postpartum 4.2 48 005 Son et al. (1996)
Week 5 to 12 postpartum 4.5 6.0 005  Spicer et al. (1993)
Day 1 to 12 of oestrous cycle 4.2 52 005 Lucy et al. (1993) Progesterona

Day 9 to 15 of oestrous cycle 6.6 7.7 0.05 Carroll et al. (1990)
Beel cows and heifers

Peak concentration 15.5 142 NS De Fries et al.
(1998) e
Days 12 to 13 of the EC 5.8 11.8 0.02 Hawkins et al.
(1995)
Day 5 of the second EC <26 =40 001 Lammoglia et al.
(1997)
Weekly samples 7.6 10.3 0.01 Lammoglia et al.
(1996)
Day 5 of FSH-induced EC 21.5 241 NS Thomas and Williams

: (1996)




RESULTADOS OBSERVADOS

Reprod Dom Anim 43 (Supp. 2), 23-30 (2008); doi: 10.1111/5.1439-0531.2008.01139.x

ISSN 0936-6768

Long Chain Fatty Acids of Diet as Factors Influencing Reproduction in Cattle

JEP Santos', TR Bilby?>, WW Thatcher', CR Staples' and FT Silvestre'

'Department of Animal Sciences, University of Florida, Gainesville, FL; * Department of Animal Sciences, University of Arizona, Tucson, AZ, USA

Table 3. Effect of fat supplementation on pregnancy at first post-

partum Al in lactating dairy cows

Pregnancy per

Fat Al, %
source and
Reference Cows amount Control Fat
Ferguson et al. (1990) 253 0.5 kg of saturated 42.6 59.1°
free FA
Mc¢Namara et al. (2003) 201 0.32 to 0.36 kg 35.5 51.1°
of FA from
Ca-LCFA
Schingoethe 153 Oilseeds 46.5 42.0
and Casper (1991)
Schneider et al. (1988) 181 0.5 kg of Ca-LCFA 43.1 60.5
Scott et al. (1995) 443 0.45 kg of Ca-LCFA 49.3 45.7
Sklan et al. (1991) 99 2.6% of ration 41.5 39.2
as Ca-LCFA
Sklan et al. (1994) 102 2.5 of ration as
Ca-LCFA
Primiparous 73.7 333
Multiparous 421 333

b

Taxa de Prenhez
na lA
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Conclusdes Sobre o uso de Gordura em

e A gordura protegida noI%EHQQJ@EEQg:ggﬁramenta eficaz para
aumentar a densidade energética da dieta, preservar a fermentacédo
ruminal e otimizar o desempenho produtivo em vacas leiteiras e
bovinos de corte.

* Suplementacdo com acidos graxos saturados protegidos, como C16:0
(palmitico) e C18:0 (estearico), promove:

* 1 Produgdo de leite (+0,8 a 3,0 L/vaca/dia) - Loften et al.,
2014, Rabiee et al., 2012

* 1 Teor de gordura do leite (+0,15 a 0,30 pontos %) - Piantoni
& Lock, 20135

e + Eficiéncia alimentar e recuperacdo do escore corporal -
Harvatine & Bauman, 2009

e Gorduras com alto teor de C16:(0 estimulam diretamente a
lipogénese mamaria.

O uso de Fracionadas e Gorduras encapsuladas por spray cooling
apresenta as melhores respostas produtivas e estabilidade ruminal,
com digestibilidade intestinal superior a 85%.

gpcdes viavelsS,=pid

e R



Composicao dos principails produtos do
mercado

Tipo de gordura

Dose diaria

IFER IS | 1 E'Sp sl

protegida T:;zziziada EFeTro™eapan e s R 100-5

Prilled C16:0 300-500 ie?EZfUTapizdugéo 5360gL leite |

C18:0 hidrogenado 250-400 1iziizzfaescore ;866gL IS -
corporal

Sabdo de célcio 200-400 ;eigiigizéol Sl L e

quando mal usado

/ 300 g
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Por que suplementar com Vitaminas
Protegidas do rumen?

Vitaminas do complexo B que devem ser suplementadas em
forma protegida do rumen sdo aquelas que: |

e Possuem alta taxa de degradacao ruminal, ou

;i
|
| e Tém uma demanda aumentada durante fases criticas do
‘ metabolismo, como o periodo de transicdao, lactacao
intensa ou crescimento acelerado.

3
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Por que suplementar com Vitaminas
Protegidas do rumen?

Colina (Vitamina B4)

eMotivo: Praticamente 100% degradada no rumen; essencial
para formagcdo de fosfatidilcolina (exportagédo de gordura !
hepatica via VLDL). |

F'uncdes principais:

e R

e Melhora da fertilidade;
e Reducdo da hipocalcemia subclinica;
e Apoio ao metabolismo energético.

Zenobi et al., 2018; Lima et al., 2024; Myers et al.,

2025 #% el leede @}., 2023

7
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I e Prevencdo da lipidiose hepatica;
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Por que suplementar com Vitaminas
Protegidas do rumen?

Niacina (Vitamina B3)

‘Motivo: Até 90% degradada no rumen na forma livre (ndao
protegida); demanda aumentada em vacas em estresse
térmico, risco de cetose ou acidose.

F'uncdes principais:

e Reducao da lipdlise excessiva e mobilizacdo de
acidos graxos;

S elle - onidesfehirdroxibutirato (BHEJSeNrisco de
JeiFosey

o FSt abaitZadae dormekaboli smo erfeleert Lcoy;

e Potencial acdo anti-inflamatdria.
N AT i i S e T R U R W I
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Colina (fung¢des):

1. Precursor de Fosfatidilcolina para formacgdo de
lipoproteinas (VLDL)

e Em ruminantes, a capacidade hepatica de exportar

GO CIOEESA R AT~ ReaelanegRO I il SS Gl mce aNaEme
critica para evitar acumulo de triglicerideos hepaticos
(P clite iSRRI TabE g INRTer " ) .

Myers e (|'-|7 Glicerol al., i
2023 Acidos CHS(CH:Z)MCHQ_C""O_(I]H‘A Fosfato Colina
graxos CH,(CH,),sCH,—CH+H0O—CH O "N(CHjy)s
S (IJHQ«-O—IU’—O———CHZ—(IJHQ
b

Grupos Polares Grupos Apolares

T T U R I T T
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Colina (fung¢des):

2. Efeito lipotrdépico: Reducdo da lipidiose hepatica

e Promove a exportacao de gordura do figado ao facilitar
a formacao de VLDL.

e Suplementacdo com colina protegida do rumen pode
reduzir em até 28,5% os niveis de triacilglicerol
hepatico em vacas submetidas a restricdo alimentar e
PElki Cl) DS SIS cgativo (Arshad et al, S22 SR

ettal, 2024).

3. Fonte de grupos metil (via betaina)

e ApOs sua oxidacdo a betaina, a colina doa grupos metil
g o . SRR E0 risieiogde s =g denosailime £ 1 onstmai(t s AMe Y iegsim “do s
principails deadores de metll do organisme.

e A metilacdo de DNA, proteinas, fosfolipidios e

R s e SnT T et ST S DI IR ——— . SSEAC OO R e s e

e
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Colina (fung¢des):

4. Participacdo no metabolismo energético

e A colina influencia indiretamente a gliconeogénese e
oxidacdo hepatica de acidos graxos, ao reduzir o
acumulo de lipidios no figado e melhorar a eficiéncia
hepatica.

e Tsso reduz a incidéncia de cetose e melhora a
utilizacdo dos nutrientes energéticos.

5. Melhoria da imunidade e reducdo da inflamacéo

A colina modula a resposta imune ao reduzir citocinas
pré-inflamatérias (como TNF-o e IL-6) e proteinas de
fase aguda (como haptoglobina).

eVacas suplementadas apresentaram menor resposta

inflamatdéria a exposicdo ao LPS, com melhora na funcdo i
SR e S e = R OSRET O B R L i e T sz

e
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Colina (fung¢des):

6. Papel na reproducdo e fertilidade

e Colina participa da sintese de fosfolipidios nas
membranas celulares do odécito e do embrido, além de
contribuir com a metilacdo de DNA em tecidos
embrionarios.

e A suplementacdo tem sido assoclada a mailor taxa de
prenhez a IATF e maior crescimento fetal.

7. Efeito sobre o colostro e a progénie

e Vacas suplementadas com colina protegida apresentaram
colostro com malor concentracao de IgG, e suas bezerras
mostraram melhor eficiéncia de absorcdo de
imunoglobulinas, além de maior ganho de peso e menor

resposta inflamatdria nos primeiros dias de vida.
A S e

Y.
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Niveis de Fosfatidilcolina durante
Periodo de Transicéao:

400 | Tromte o cotons || ereweso s ieste |

ek Fodedk Fodedk ik ok [

| 300+

Valores médios + SEM; *P <
200+ Rl T2 < U500 Ny =
0,001 em comparacdo com OS
valores no inicio do estudo

100- (dia -14)
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Meta-analysis of the effects of supplemental rumen-protected choline during l
the transition period on performance and health of parous dairy cows

A
U. Arshad, M. G. Zenobi, C. R. Staples, ® and J. E. P. Santos* ,
| Department of Animal Sciences, DH Barron Reproductive and Perinatal Biology Research Program, University of Florida, Gainesville 32611

Objetivos: Utilizar métodos meta-analiticos para :
determinar os efeitos da quantidade de ion colina
suplementar como colina protegida no rumen a partir do
pré-parto sobre a producdo e salde de vacas leiteiras.

O estudo analisou 21 experimentos com 66 tratamentos
com 1313 vacas

s R e L I D S RS T T
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Meta-analysis of the effects of supplemental rumen-protected choline during
the transition period on performance and health of parous dairy cows

U. Arshad, M. G Zenobl C R Staples andJ E P. Santos*
Department of Animal Scit natal Biology Research Program, University of Florida, Gainesville 32611

A resposta média da ECM em
todas as 36 comparacdes de
tratamento foi de 2,2 kg

e« Efeito Dose Resposta
Dependente

e Resposta Consistente e
Positiva

« Dose 6tima de 12,9 g/ion

Colina Metabolizavel por

iﬂ%cado de Arshad et al, 2020. Journal of
Dalry Science

Holdorf e outros, 2023; Swartz e outros, 2023
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Timing of initiation and duration of feeding rumen-protected
choline affects performance of lactating Holstein cows

J. M. Bollatti,' M. G. Zenobi,' N. A. Artusso,’ G. F. Alfaro,' A. M. Lopez,’ B. A. Barton,” C. D. Nelson,' ®
C. R. Staples,' © and J. E. P. Santos™ ©

'Department of Animal Sciences, University of Florida, Gainesville 32611

“Baichem Corp., New Hampton, NY 10958

Suplementacdo:

e 21 dias pré parto e 21
dias pds parto

e Avaliacao Producéao e
Composicao

e Aumento médio de 2,1
lts/d

5 10 15 20 25 30 35 40
Week of lactation
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[ |
[ Effects of dietary ri pi choline ion to periparturient
u l l I ° dairy cattle on inflammation, metabolism, and performance during

an y lipopoly ide

T. H. Swartz,'* © B. J. Bradford,'* © L. K. Mamedova,' © and K. A. Estes®
K Sci y, East Lansing, M| 48824
TDepartment of Dairy and Food Science, South Dakota State Universiy, Brookings, SD 57007
“Balchem Corporation, Montvale, NJ 07645
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A
52.00
52.00]
B
.
A
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: e Aumento médio de
3,1 1ts
B

PET 1t desCRiaisSet/ w2 1 PP ) PL 1t/d (Sem 4 a 12)

mControle mCol (13.6 g/d) mCol (20.4 g/d)




Re Su l t ad do S de Pe S qu 1Sa: on incidence of diseases and reproduction of

Effects of feeding rumen-protected choline

dairy cows
FS. Lima, M.F. Sé Filho, LF. Greco, ].E.P. Santos &
30 29.2
(0]
Colina t: 28
Controle Protegida ©
Média (%) Média (%) Reducdo (%) P-Value 8
Retencdo de Placenta 11,2 10,1 9,8 0.72 [ 26
Metrite 11,3 31,6 -1,6 0,77 A o 24.7
Cetose Clinica 11,3 4,0 64,6 0.01 O 24
Mastite 22,5 14,80 34,2 0,06 O
Morbidade 57,1 38,4 32,7 0,01 ©
Doencas Subclinicas b 22
hipocalcemia 51.4 54.3 -5.6 0.49 g Descarte Até 300 DEL
Hipercetonemia 18.8 18.9 -0.5 0.96
Descarte até 300 DEL 29.2 24.7 15.4 0.05 mControle mColina

R R




Resultados de Pesquisa:

Produgdo de Colostro (lts/d) de vacas
alimentadas com Colina Protegida

A
A
I
B B

Swart et al, 2022 Holdorf et al, 2023

.! mControle mColina Protegida
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Effects of maternal choline supplementation on performance
and immunity of progeny from birth to weaning

M. G. Zenobi," © J. M. Bollatti,' © A. M. Lopez,' © B. A. Barton,2© C. L. Hixson,' © F. P. Maunsell,*
W. W. Thatcher,' © K. Miller-Cushon,' © J. E. P. Santos,'© C. R. Staples,' © and C. D. Nelson't
Department of Animal Sciences, University of Florida, Gainesille 32611

“Balchem Corp., New Hampton, NY 10958

*Food Animal Reproduction and Medicine Service, University of Flonda, Gainesville 32611
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Effects of maternal choline supplementation on performance
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Efeito sobre O Desempenho de
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A
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0.81
0.8
0.79 |
0.78
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0.77]
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0.75
0.74 i

P =0.06 i
Controle 0.77
Colina Protegida 0.82

(kg/dia)

Ganho Médio Didrio

mControle mColina Protegida
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Niacina (funcgdes):

1. Cofator essencial em mais de 200 reacdes metabdlicas

e A niacina atua como precursor dos nucleotideos de piridina NAD* e
NADP*, que sdo cofatores centrais em:

 Metabolismo de carboidratos (glicélise, TCA, gliconeogénese);
e Oxidacdo de acidos graxos;
e Sintese de aminodcidos e proteinas;
 Produgdo de energia mitocondrial (ATP).
2. Reducdo da lipdlise e mobilizacdo de gordura corporal

* A niacina, especialmente na forma &cido nicotinico (NA), atua sobre o
receptor HCAR2 (GPR1(09A), reduzindo a atividade da lipase horménio-
sensivel (HSL).

* Isso leva a menor liberagdo de acidos graxos ndo esterificados (NEFA)
do tecido adiposo, reduzindo risco de cetose e lipidiose hepatica.




Niacina (funcgdes):

3. Aumento do consumo de matéria seca (CMS ou DMI)

A suplementagdo de niacina protegida do rumen (RPN) aumentou o DMI em

0,60 kg/dia, possivelmente via:

* Modulagdo do rumen microbiota (aumento de protozoarios);

e Estimulo de hormdnios orexigénicos como orexina A e neuropeptideo

Y, que controlam o apetite.

4. Melhoria da producdo de leite e seus componentes

e Segundo a meta-analise:

RPN (niacina protegida): aumento de 1,10 kg/d de leite com dose

média de 4,7 g/d;

e Aumento de producdo de ECM, gordura e lactose;

« Efeito mais consistente e superior ao RUPN (ndo protegida).




Niacina (funcgdes):

5. Efeito vasodilatador e possivel melhora na absorcdo de nutrientes

A niacina possui efeitos vasodilatadores, o que pode melhorar a perfuséo
sanguinea no trato digestivo e, consequentemente, a absorcdo de
nutrientes e o suporte a sintese de leite.

6. Efeitos termorregulatérios (em condigdes de estresse térmico)

*Estudos anteriores (Zimbelman et al., 2010 e 2013) mostraram que a
niacina reduz a temperatura corporal e cuténea, favorecendo a
performance em vacas sob estresse térmico.




Niacina

Niacina N&o

Resultados de Pesc

Protegida do %

cight

Reference Rumen WMD (95% CI) (D+ﬁ)
Jaster et al., 1983 —_— 0.10 (-1.63, 1.83) 3.03
Dufvaetal., 1983 —_— -0.10(-3.98,3.78) 1.12
Dufvaetal., 1983 —_—t 0.70 (-3.18,4.58) 1.12
Dufvaet al., 1983 — 1.00 (-2.88, 4,88) 1.12
Homer et al., 1986 e — 1.00 (-2.60, 4,60} 1.26
Horner et al., 1986 —_— -1.50(-5.10, 2.10) 1.26
Muller et al.. 1986 —— 0.90 (-0.10, 1.90) 420
Aguilar, 1987 —_— 3.16(1.95,437) 3386

Aguilar, 1987
Aguilar, 1987
Horner et al., 1988
Horneret al,, 1988
Homer et al., 1988
Martinez et al., 1991

Martinez et al., 1991 —_——
Lanham et al., 1992 — e
Lanham et al., 1992 —_—
Zimmerman et al., 1992 ——r—
Zimmerman et al., 1992 —_—
Zimmerman et al., 1992 —_—t
Zimmerman et al., 1992 —_—r
Cervantes ct al., 1996 1 o——
Cervantes et al., 1996 ——
Belibasakis and Tsirgogianni, 1996 —_——
Madison-Anderson et al., 1997 ——
Madison-Anderson et al.. 1997 ——

Drackley et al., 1998 | T
Drackley et al.. 1998 —_—r—
Minor et al., 1998 —
Ghorbani et al., 2008 * T

Ghorbani et al., 2008 > P

Gao et al., 2008

Gao et dl 2008

DL Overall (I-squared = 61.7%, P = 0.001)
Robust Overall (Effect of RUPN: P

MWPMW" -|

Decreased milk vield

0.0001)

0.57 (0.63, 1.77) 387
433(3.12,5.54) 386
-1.10(-3.02, 0.82) 2.76
0.40(-1.52,2.32) 2.76
0.90 (-1.02, 2.82) 2.76
0.00 (-1.01, 1.01) 4.19

-0.50 (-1.51, 0.51) 4.19
020 (-2.42.2.02) 2.39
-1.70 (-3.92, 0.52) 2.39
-0.50(-3.27.2.27) 1.82
-0.70 (-3.47, 2.07) 1.83
1.20 (-1.84, 4.24) 161
080 (-3.85,2.25) 161
273(1.72,3.74) 419
146 (0.45,2.47) 4.19
1.10 (-1.47, 3.67) 2.01
0.30 (0,75, 1.35) 4.12
0.40 (0.65, 1.45) 4.12
270 (-0.07, 5.47) 1.82
1.80 (-0.97, 4.57) 1.83
0.80 (-2.53, 4.13) 142
-1.20 (-9.46, 7.06) 0.30
-1.50 (-9.76, 6.76) 0.30
168 (0.67,2.69) 4.19
1.09 (0.08,2.10) 4.19

0.90 (-0.89, 2.69) 2.94
1.60 (-0.19, 3.39) 2.94
110 (-0.69, 2.89) 2.94
-0.86 (-2,80, 1,08) 2,73
1.25 (-0.69, 3.19) 2.73
0,83 (0.37. 130y 100.00
0.83 (035, 1.31)

Weighted mean difference (WMD; kg/d)

9.76
Increased milk yield

J. Dairy Sci. TBC
https://doi.org/10.3168/jds.2024-25902

& ©TBC, The Authors. Published by Elsevier Inc. on behal

M of the American Dairy Science Association”.

This is an open access articie under the CC BY license (https./creativecommons. org/icensesiby/4.0/).

Meta-analysis to determine the effects of supplementation of niacin

during the transition or lactating period on performance in dairy cows

u. Arshad,'

“Department

S. Bagaria,' © C. M. Ncho,' © M. Sagheer © K. Krogstad,’ © and M. Niu!
JETH Zorch Anmal Nuoon, e of At Scences, Dearimentof Entormental Sysiems Scence, Zinch 8052, Swizerand

"Department of Anmal

Niacina
Protegida do Weight
Reference Rumen WMD (95% CI)  (D+L)
Zimbelman et al_, 2010 —-IO-— 1.20(0.15,2.25) 8.48
Small., 2010 o 1.80 (-0.42,4.02) 191
Small., 2010 ——i—*— 1.60 (-0.62,3.82) 191
Yuan et al., 2011 —r -0.20 (-1.77,1.37) 3.79
Zimbelman et al.. 2013 — 1.84 (0.73.2.95) 7.64
Rungruang et al., 2014 —_—— 0.40(-2.32,3.12) 127
Rungruang et al., 2014 . 050 (-3.22,2.22) 1.27
Rungruang et al., 2014 —— -1.50 (-4.22,1.22) 127
Chen et al., 2020 'E 0.73 (-6.50,7.96) 0.18
Chen et al., 2020 L 0.46(-6.77,7.69) 0.18
Eweedah et al., 2023 - 0.95(0.59,1.31) 71.66
Krogstad ct al., 2024 * 0.20(-4.54.4.94) 042
D+L Overall (I-squared = { U U =Ty 6 (0.66, 1.27)  100.00
Robust Overall (Effect of o ) dose / 6 (0.62, 1.31)
NOTE: Weights are from rando T
I 1 I
-7.96 0 7.96
Decreased milk yield Weighted mean difference (WMD; kg/d) Increased milk yield
s R U s VI D SR I e T




Tipos de Protecao

Matriz de Encapsulacéao

Proteecion

e Aditivo exposto na superficie .
externa
e Protecdo e estabilidade

reduzida
iaa?uag;*-pi» T e L ——s

Encapsulacgdo

Ndo tem exposicdo do aditivo na I
superficie :
Alta Protecdo e estabilidade




Tipos de Protecao

Matriz de Encapsulacgdo Encapsulacgdo

G BN SN

e Aditivo exposto na superficie e Ndo tem exposigdo do aditivo na
externa superficie
: e Protecdo e estabilidade e« Alta Protecdo e estabilidade
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2.5 g/d recovered
in the duodenum

Large Intestine

! o 326 g/d of

/ ! P e By

" !_! ‘ f;»-v- 'J""Abomasum -, /’ unprotected
N e choline chloride

Sharma and Erdman. 1988. J. Dairy Sci. 71:2670

Cortesia desliesaaect 7 cnobs

)

Jovrwal of General Microbiodeey (1976), 02, 391 -397 391
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Role of Choline in the Nutrition of the Rumen Protozoon
Entodinium caudatum

By T.E. BROAD anp B, M. C. DAWSON

Biochemistey Depariment. Agricultural Research Comncil Instiiute of
Animal Physiviogy, Babrakam, Cambridge CBz 44T

[ Received 1 Sepfember 1075)

SUMMARY

A requirement of choline for the growth of Ertodiniwm caudatun in a simplified
culture medium has been demonsirated. Ethanolamine, M-methylethanolamine,
or A-dimethylethanolamine were ineffective as substitutes, In the rumen, the
normal environment of this organism, levels of free choline were virtually zero
even after ingestion of pasture containing phesphatidylcholine which was rapidly
catabnliﬂed{ Free [Me-""Clcholine is very rapidly cleared from rumen fluid, a
little being incorporate s i ;
ance also occurs in anir
datum obtains choline
it has ingested, rather «

acliviiy n

Tume (h)
Fig. 2

Vig. 2. Di
s the i

s beal phosphatidylcholine
il & sheep Wi Eiven 457 B
M were throsgh a fistula and the: rat .
J-carotene wan deserael (0], periment ruen contents were wilhdrawn asd
hossogenized (Lraterrax) with 197, fwvh grass. The percentago disappearancs of phosphatidyl-
choline jrom #w hamogemate during anacrohi: incubatien ai 18 °C was detersned (@),
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TIBO  In situ rumen degradability and in vitro intestinal digest-
ibility of rumen-protected methyl donors and lysine. A B. P. Fon-
toura*!, WA Myers!, A F. Ortega'. E. Grilli®*. and J. W. McFadden',
'Cornell University, fthaca, NY, 2

*University of Bologna, Bologna,

Rumen degradation and intestinal digestibility of rumen-protected (RP)
methyl donor and lysine products vary. Our objectives were to evaluate
the in situ emen degradability and in vitro intestinal digestibility of 4

RP products containing choline chloride, pe-methionine, betaine, and/
or L-lysine in a triglyceride matrix. Four rumen-cannulated multipa-
rous Holstein cows (175 = 4 DIM; 34 + 6 kg of milk/d) were used to
test commercially microencapsulate products

_ which contain 25% choline chlonde
53% pL-methionine 33% c-lysine [

22% methionine, 10% . 3% betaine, < 1% riboflavin
and vitamin B12 The difference in composition
was composed of hydrogenated palm fat. In paired duplicates, 5 g of
RP product were placed in separate nylon bags and rumen-incubated
for 0. 4, B, 16, and 20 h. Bags were inserted in reverse order, removed
collectively after incubation and washed in cold tap water. Intestinal
digestibility was in vitro estimated using 16 h samples and an enzyme
cocktail containing lipase (28 U/mL). All in situ and in vitro samples
were dried and composited for N analvsis using block digestion and
steam distillation with automatic titration. The statistical model included
the random effect of cow and replicates, and the fixed effects of product,
time and their interaction. The percentage of M that passed the rumen
varied across product (7 < 0.001) and time (7 < 0.001), and interactions
were detected (P - 0.03). Percentage of rumen-undegraded N following
in situ mcubation is shown in Table 1. In vitro intestinal digestibility
was 54.8 = 3 48%, T8.1 % 3.26%, 64.6% % 289, and 74.9 = 3 41% for
RPC, RPM, RPL and RMD, respectively. Rumen protection for RPM,
RPL, and RPMD was high, relative to RPC. Intestinal digestibility was
high for all products tested.

Table 1 (Abstr. T180). Least squares means of rumen-undegraded nitrogen
following in situ incubation

Undegraded N, %

Product 4h Zh I6h 20h SEM
RPC GEE 54.3 40.2 ils 233
BPM a1.2 321 743 704 ER N
RPL H9.4 45.6 75.6 689 233
EPMD 6.2 64 8 51.7 49.1 313

Key Words: lysine, methyl donor, rumen protection

. M L -

iciéncia da Protecao
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Table 1 (Abstr. T180). Least squares means of rumen-undegraded nitrogen

following in situ incubation

J. Dairy Sci. Vol. 102, Suppl. 1

In Sit

Undegraded N, %
Product 4h 8h 16 h 20 h SEM [
RPC 68.8 543 40.2 315 233
RPM 91.2 81.1 743 704 3.17 E
RPL 894 85.6 75.6 68.9 233
RPMD 76.2 64.8 51.7 491 3.13

Key Words: lysine, methyl donor, rumen protection

Degradabilidade Ruminal de
acordo com o tempo de Incubacgao

y = 0.0563x2 - 3.5475x + 80.82

RZ

= 0.9904
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Eficiéncia da Protegdo (TMR)

2268 Evaluating the total mixed ration stability of rumen-
protected choline products. K. A. Estes'”, M. G. Zenobi*', C. A.
Zimmerman', and M. D. Hanigan®, ‘Balchem Corporation, Montvale,
NJ, *Virginia Tech, Blacksburg, VA.

A technique has been established to determine the TMR stability of
rumen-protected (RP)-lysine products, but the TMR stability of RP-
choline (RPC) products has not yet been explored. The objective of this
experiment was to evaluate the TMR stability of 5 RPC products using a
modified technique. Triplicate Ziploc bags containing RPC (equivalent
of 1 g of choline chloride [CC]), no RPC (negative control), or unpro-
tected CC (positive control; 1 g of CC) mixed with 200 g of TMR (38%
DM) were incubated at room temperature (22°C) and unsealed for 0, 6,
12, and 24 h. At the end of cach time point, bag contents were transferred

Table 1 (Abstr. 2268). Rumen=protected choline (RPC) release (%) at differ-
ent TMR exposure times

TMR exposure RPC

time (h) A B c D E SEM
0 14.5" 10.9* 29°  08° Bk 0.9
6 70.1° 748  10.T7° 1.7¢ 24.0° 1.6
12 81.7° 88.1"  16.0° 2.5¢ 438" 1.7
24 98.8"  103.8" 255° 4.9° 62.5" 1.4

“Within a time point, values with different superscripts differ, P < 0.05.

to strainer bags and soaked in 1 L of distilled water for | min to solubilize
any free CC released from the products. A sample of solution was filtered
(0.45 pm) and stored at =20°C until analysis for CC content using a
YSI biochemical analyzer. The CC content for samples containing RPC
or unprotected CC were corrected for background CC measured in the
negative control samples. Recovery of unprotected CC was influenced
by TMR incubation time and was not complete (78%, 61%, 59%, and
51% at 0, 6, 12, and 24 h of TMR exposure, respectively). Thus, a
correction factor was applied to samples containing RPC to account
for unrecovered CC released from the products. Total CC release was
calculated for RPC. Data were analyzed using the MIXED procedure of
SAS. Means within an incubation time were separated using the Tukey
adjustment. At time 0, products C, D, and E experienced minimal CC
release (Table 1). Products A and B had a similar release pattern to one
another across the 4 time points and were the 2 products with the highest
CC release at all exposure times. Product D was the most stable from
6 to 24 h. The modified technique detected vast differences in TMR
stability across RPC products over a 24-h period.

Key Words: rumen protected choline, TMR, choline
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Table 1 (Abstr. 2268). Rumen=protected choline (RPC) release (%) at differ-

ent TMR exposure times

Eficiéncia da

TMR exposure RPC

time (h) A B C D E SEM
0 14.5* 10.9* 29 08° 1.2° 0.9
6 70.1* 748 10.7° o 24.0° 1.6
12 81.7* 88.1"  16.0° 2.5¢ 43 8" 1.7
24 98.8* 103.8"° 255° 4.9° 62.5" 1.4

*“Within a time point, values with different superscripts differ, P < 0.05.

Protecdo (TMR)
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Conclusdes Sobre o uso de Vitaminas
Protegidas em Rumilinantes

Ambas as vitaminas sdo altamente degradaveis no rumen,
exigindo protecdo ruminal para eficacia.

Buscar informacdes sobre o tipo e eficacia da protecdo é

fundamental.

Conhecer as taxas de degradacdao ruminal e no ambiente
auxilina na tomada de decisao.

A suplementacdo estratégica de colina e niacina deve ser

considerada:

» No pré e pds—-parto imediato, quando a pressdo metabdlica
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Consideracdes Finais

Suplementacdo Estratégica em
Ruminantes

O Uso de aditivos Protegido do
Rumen é uma importante estratégia
disponivel atualmente para nos
nutricionistas aumentarmos nNosso
leque de escolhas e sermos mais
assertivos em dietas.

No entanto, nao devem ser usados
como pontes de salvacao ou
produtos milagrosos que 1rao
resolver grandes problemas onde O
basico nao esta sendo feito de
forma correta.

Analisar cada caso de forma
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