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Nutritional Marbling
Concepts and Programs

Feeding For Quality

Concepts

Fat cells must first be created
Creating fat cells requires
Time
Specific nutrients (precursors)

Glucose is the precursor that initiates
fat cell differentiation

Mechanisms for Site of Fat Deposition

Acetyl units are used for fatty acid
biosynthesis in adipose tissue.

Acetyl units come from VFA’s
Cellulose diet = High acetate
Starch diet = High propionate

Propionate readily converts to glucose
in the liver.

Chung and Johnson, 2007 PNC

® o
Regulatory Mechanisms of Fatty Acid
Biosynthesis are Different For
Subcutaneous vs. Intramuscular Fat

Subcutaneous FA synthesis
Acetate provides 70-80% of the acetyl units
Glucose provides 10% of the acetyl units

Exception is long fed, grain diet where s.c.
fat will prefer glucose

Intramuscular FA synthesis
Glucose provides 50-75% of acetyl units

Chung and Johnson, 2007 PNC
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Mechanism for Intramuscular Fat
Deposition
Transdifferentiation occurs...which

means one type of a cell becomes a
totally different cell.

Muscle satellite cells differentiate into
adipose cells.

This cascade is stimulated by glucose.

Once a satellite cell becomes a fat cell, it
stays a fat cell.

Chung and Johnson, 2007 PNC

Concepts

Fat cells must first be created
Creating fat cells requires
Time
Specific nutrients (precursors)
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GLUCOSE!

Where does Glucose Come From?

Ruminants digest feed
Volatile Fatty Acids (VFA'’s) are produced

VFA's absorbed from rumen travel in blood to
liver.

Three VFA's are:
1. Propionate
2. Acetate
3. Butyrate
Glucose is made in the liver from these VFA's

How To Maximize Glucose

The VFA, propionate, produces glucose more
efficiently than other VFA’'s

Propionate can be increased by feeding more
grain and less forage

Consequently, grain diets yield more glucose
More glucose means more marbling

That's why cattle are finished on high grain
diets...so they will marble more quickly
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Applications of Science to
Maximize Nutritional Marbling™

Calves have very little marbling
Feeding grain to calves creates fat cells
early in life:

Early weaning

Creep feed while on the cow
Creating fat cells when calves are
young, allows more time fill the cells.

Ribeye, Practically Devoid of Marbling

Ribeye, Fat Cells are Formed

Young calves <100 days of age have very little marb  ling

Feeding grain to early weaned calves creates fat ce lIs early in life




Ribeye, Fat Cells are Filled

Once formed, the cells can be filled up with fat.

Applications of Science to
Maximize Nutritional Marbling™

Early Weaning
Maximum marbling is achieved by very-
early weaning (90 to 120 days of age) in
combination with feeding grain.

Early weaning (120 to 150 days of age) in
combination with grain-based creep feed
will also create fat cells, however, the
response on marbling may not be as great
as very-early weaning.
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Applications of Science to
Maximize Nutritional Marbling™

Normal Weaning (>205 days)
Creep feed will increase marbling
Any creep feed is better than none
Grain-based appears to be best
Start creeping early

In theory, ionophores should help, as they
increase propionate

Applications of Science to
Maximize Nutritional Marbling™

Stockers on Grass

Feeding grain to stockers on grass will increase
marbling in the feedyard

Need at least .75% of body weight

Provides consistent gain despite grass
quality...we want same gain every day...instead of
3lbs in May and .5 Ib in July

Minimum 2.0 Ibs per day goal for stockers, brings
up gain of low end of group

Younger calves will provide a better response

NSRRI
Applications of Science to
Maximize Nutritional Marbling™

Cautions

Eeedyard
Once Yearlings enter the feedyard, dramatic
improvements in marbling will not occur

A Yearling is already programmed, it's too late

However:

1. Low starch finisher diets prevent maximum
marbling

2. DDGS fed at high levels have been shown to
reduce marbling (>30% ddgs)

3. Feeding high levels of grain, safely, is the surest
method to maximize the potential to marble at the
feedyard.

Fat cells are dynamic:
1. They can be “Filled”
They can be “Emptied”
Sickness will empty the fat cells
Nutritional stress will empty the fat cells
Management/Environmental stress will empty the fat

Feeding high levels of grain should be done
“cautiously”

1. Acidosis

2. Founder

3. Reduced performance

4. Lower out-weight for “small framed” cattle
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Because High Grain Diets Have Digestive
Risks, Will Digestible Fiber Feeds
Improve Marbling?

Soy hulls fed early in life, also have
been shown to improve marbling.
This response is less than corn, but
greater than grass alone.

This is due to soy hulls yielding less
propionate in the rumen than corn.

Intake Modifying (IM) Technology®

1) Free-choice feeding (less labor)

2) Multiple meals/day to supply nutrition in
a safer, more efficient way

3) Correct consumption to meet daily
nutrient requirement for leaner gain

Intake Modifying (IM) Technology®

IM Technology® is available in the
following Purina Mills feeding
programs:
Accuration® Cattle Limiters
Sup-R-Lix® range liquids
Sup-R-Block® range blocks

Impact® Starters, Growers, and Finishers
for confined cattle
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IM Technology® and Nutritional
Marbling™

IM Technology is the safest way to feed

high levels of grain.

- will maximize lifetime intake of grain.

- when fed properly in the feedyard, increases
Nutritional Marbling ™

IM Technology, beginning early in life,

should maximize Nutritional Marbling
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IM Technology® Programs

Slides are set up as follows:
Each scenario offers IM Tech Programs
based on the Cattleman’s pre and post
weaning management.
Days on each feeding program are listed
Days are cumulative to indicate total
days on feed

Very Early Weaning at 100 Days —
Followed by Drylot Grown & Finish

O Milk & Grass Olmpact Starter O Impact BKG
M Impact Grower B Impact Finisher

100 30| 60

Days on Program
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P S PP L L PP LS PP P

Days of Age




Very Early Weaning at 100 Days — Followed
by Grown on Grass & Drylot Finish

\D Milk & Grass O Impact Starter B Accuration B Impact Finisher \

N
4

Days on Program
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Days of Age

Early Weaning at 150 Days —
Followed by Drylot Grow & Finish

O Milk & Grass B AccuCreep O Impact Starter
O Impact BKG M Impact Grower B Impact Finisher

90 20 60

Days on Program
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Days of Age

Early Weaning at 150 Days — Followed
by Growing on Grass then Drylot Finish

OMilk & Grass | AccuCreep O Impact Starter
B Accuration B Impact Finisher

90

Days on Program

SR R S R S N
P S PP L PP P LS PSS

Days of Age

R —
Traditional Weaning at 240 Days —

Followed by Drylot Grow & Finish

OMilk & Grass B AccuCreep O Impact Starter
B Imp Grower B Imp Finisher

90

Days on Program
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Days of Age

SRR
When Cattle Get To The Feedyard

We said it is too late...the calf is imprinted

Marbling won't be maximized, because fat
cells are created nutritionally

However, Impact will more efficiently fill
available fat cells

Consequently, Impact improves marbling
of those cattle

Impact® Performance Data

Conventional Impact
No. of Head 29,295 29,989
Locations 35 35
In Wt 758 759
Out Wt 1209 1209
Dry Matter Intake* 21.0 19.8
Average Daily Gain 3.15 3.14
Feed Efficiency* 6.74 6.34

*Values are different at P<.05




Impact® Increases Marbling

Conventional Impact
No. of Head 15,555 15,250
Locations 21 21
Dry Matter Intake* 20.9 19.6
Average Daily Gain 3.18 3.17
Feed Efficiency* 6.62 6.22
Dressing Percentage 63.2 63.2
Percent Choice* 52.7 55.8

*Values are different at P<.05

Key Points

Starch early in life (100 days of age)
dramatically increases marbling
Calves must be maintained on a high
grain diet & consistent rate of gain

If not retaining ownership, cattle buyers
must know about the feeding program
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Summary of Nutritional Marbling™

Create fat cells early in life with grain
Keep filling the fat cells...grain
increases the rate of fill
Do not allow the fat cells to empty
No sickness
Consistent plane of nutrition...don'’t let the
calves go backwards
Feed as much grain at every stage of
life...but only with sound management

Understanding the effect of beef quality on consumer satisfactid
Quality beef production starts with genetics
Health management strategies to enhance beef quality

Gain and grade
Value added marketing for you value added calves




