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 Review of herd level milk fatty acid analysis and
Inter pretation.

 New data (herd level and individual cow level)
e milk fatty acids: relation to seasonality of fat and protein
e dataon fatty acids and stage of lactation

e FutureDirections



Current Status

 Milk fatty acid analysisfor farm management?

e Bulk Tank: completed study of about 170 farmsfrom all
over theUS

e Instrumentstesting bulk tank milk for de novo, mixed
performed, chain length, and unsaturation

e St Albans Cooperative, AgriMark Cooperative, and Cayuga
Marketing Cooper ative (1 instrument each)

e SternsCounty and Zumbrota DHIA Labs, Minnesota (4
instruments). Hopefully, ADM lab in Clovisin March 2018.

 Corndl University, Miner Institute, and Texas Federal Milk
Market Laboratory



Current Status

e Wherearewe at on the*cow of interest” ?

e [ndividual Cows:

e Instrumentstesting bulk tank milk for de novo, mixed
performed, chain length, and unsaturation.

o SternsCounty and Zumbrota DHIA Labs, Minnesota (4
INStruments)

o Cornédl University and Miner Institute (continued research for
further development of more herd management metricsand to
develop a hardwar e approach that would integrate into a milking
system for analysis of milk from every cow.)



Status M IR for ProactiveFarm

M anagement?

1) We are getting a much better under standing of how to use
fatty acid data for whole herd or milking group diagnostics.

2) We need to develop hardwar e and softwareto integratethis
approach into the milk system for analysis of milk from each
COW.



 Review of herd level milk fatty acid analysis and
Inter pretation.



Bulk Tank Milk Testing

Efficiency of forage utilization
(de novo fatty acids)



Milk Fat Structure
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Infrared (mid-FTIR) Milk Analysis

Manual FTIR currently used at Cornell and Collabor ator

L aboratories - Deltalnstruments Modda FTA, The Netherlands
de novo, mixed origin, and preformed fatty acids

-

Fatty acid calibration was done once per month with reference milks produced
at Cornell. Theinstrument tests about 50 to 70 samples per hour for all
components, NPN/urea, and all fatty acid parameters. The automated model
runs 600 samples per hour.



40 Farm Studies (2014 & 2015)

Collaboration: Corndl, Miner Institute, St. Albans
Cooper ative, Delta I nstruments

Sort all 430 farm data from low to high valuesfor de novo fatty acids
as a percentage of total fatty acidswithin the Jersey group of farms
and within the Holstein group of farmsfor afield study in 2014.

Select 10 Jersey farmswith low de novo and 10 Jersey farmsthat
have high de novo fatty acids.

Select 10 Holstein farmswith low de novo and 10 Holstein farmsthat
have high de novo fatty acids.

In 2015, we repeated the study with 40 Holstein farms: 20 high de
novo and 20 low de novo farms.



Milk Composition:June 2012 — August 2013

Mean relative milk fatty acid composition for each group of 10 farmsfor the 15
month period: de novo, mixed origin, and prefor med fatty acids

St Albans June 2012 through August 2013
% % g/100 g FA g/100 g FA g/100 g FA
Breed Group True Protein Denovo Mixed Preformed

Holstein _ Low DeNovo % 24.08 33.97 41.95
(Holstein ) High DeNovo (5148) 26.08 35.08 38.84

Jerse Low DeNovo 3.917 3.093 25.04 33.35 41.61
High DeNovo 4.804 27.41 34.62 37.96

09E



Results of 40 Farm Study Year 1

 Half Holstein Herds and Half (Jersey — mixed breed)

« Denovo FA asa % of total fatty acids (25.6 vs 23.7% relative %,
P<0.01)

 Milk (26.3vs22.7 kg/d, P=0.06),

o Fat (4.33vs4.14%, P=0.10),

« Trueproten (3.41vs 3.22%, P<0.01)

e MUN (11.4vs11.3 mg/dL, no significant difference)

 Thesedifferencesfor fat and protein between HDN and L DN herds at
25 kg of milk per 100 cows per year would result in a grossincome
difference of $8,544 for fat and $15,695 for protein.



Results of 40 Farm Study Year 2

All herdswere Holstaln

Denovo FA asa % of total fatty acids (26.0 vs 23.8% relative,
significant P < 0.01)

Milk (31.9 vs 32.1 kg/d, no significant difference),
Fat (3.98 vs 3.78%, P<0.01),

Trueproten (3.19vs 3.08 %, P<0.01)

MUN (12.1 vs 12.9 mg/dL, no significant difference)

These differencesfor fat and protein between HDN and L DN herds at
30 kg of milk would result in a grossincome difference of $9,125 for fat
and $6,935 for protein per 100 milking cows per year.



Factors Related to

De novo Fatty Acid Synthesis

L essfeed bunk space per cow (i.e.,, <46 cm, or < 18 inches) was
related to lower de novo fatty acids and lower fat and protein test.

Higher stall stocking density in pens(i.e., > 1.1 cows per stall) was
related to lower de novo fatty acids and lower fat and protein test.

Higher average ether extract in theration for lower de novo fatty
acid farms.

Higher peNDF asa % of DM for the high de novo fatty acid
farms (26.8 vs 21.4%) (P < 0.01)



40 Holstein Farms 2015
St Albans - Fat

If you want afat test > 3.75% fat in bulk tank with Holsteins, then the de novo fatty
acidsin grams per 100 grams of milk needsto be > 0.85 g/100 milk
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40 Farms Holstain Farms 2015
St Albans - Fat

|f you want a fat test > 3.75% fat in bulk tank with Holsteins, then the denovo +
mixed fatty acidsin grams per 100 grams of milk needsto be > 2.25 g/100 milk

Fat % vs DN + Mixed g/100 g Milk
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40 Holstein Farms 2015
St Albans - Fat
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40 Holstaein Farms 2015
St Albans - Fat

|f you want afat test > 3.75% fat in bulk tank with Holsteins, then the
double bonds per fatty acid in milk fat needsto < 0.31.

Fat % vs double bonds per fatty acid
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40 Holstein Farms 2015
St Albans— Milk Fat Depression

Asdouble bonds per fatty acid increasesin milk fat, the output of de novo fatty acids
decreases. Thismetric seemsto indicate the overall level of milk fat depression

de novo fatty acids vs double bonds per fatty acid
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40 Holstain Farms 2015
St Albans - Protein
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 New data (herd level and individual cow level)
 milk fatty acids: relation to seasonality of fat and protein



- 4,20
- 410
- 4.00
- 3.90
- 3.80
- 3.70

3.60

— D NnoOVo

- Fat

Cooperative (g/100 g milk)

Mean of 40 farms: St Albans

1.00
0.95

< 085 |
0.80
0.75

o 0.90

LT0T 1dy
LTOT uer
9T0Z 20
910z AInr
9107 1dy
9TOZ uer
STOZ 120
sTozZ AInr
STOZ 4dy
STOZ uer
¥10Z 120
¥1oz Ainr
¥10Z 1dy
¥T0Z uer

Seasonality of Bulk Tank Milk - Fat




Seasonality of Bulk Tank Milk — Protein

Mean of 40 farms: St Albans
Cooperative (g/100 g milk)
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 New data (herd level and individual cow level)

e dataon fatty acids and stage of lactation



Stage of L actation —Holsten

De novo, mixed and preformed FA
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Herd producing an average of about 92 |b (41.77 kg) per
cow per day on TMR feeding system.




Conclusions

1) Seasonality in fat and protein content of bulk tank milk is
related to seasonality in de novo fatty acid levelsin milk.

2) Stage of lactation has a large impact on milk fatty acid
composition and when evaluating milk fatty acid data from
feeding groupswithin a herd, mean daysin milk needsto
considered when interpreting data.

3) Therelationship between variation in milk fatty acid
composition and bulk tank milk fat and protein content for
Holstein herdsin the Northeast USisconsistent with data
collected from a wide diversity of 167 Holstein farms from

acrossnorth America. (data not shown)



e FutureDirections



Future Directions— Transition Cow Health Diagnostics

1) Measurement of milk estimated blood NEFA and de novo

2)

fatty acid expressed on arelative basis (i.e., % of total fatty
acids) allowsrapid identification (day 4 to 7 in lactation) of
transition cowsthat are going to diagnosed with clinical
ketosis or with a displaced abomasum.

These milk-based transition cow analytical tools provide an
opportunity to intervene earlier thereby improving
recovery whilereducing the negative impact of these
adver se metabolic health events on animal welfare and
lactation perfor mance.



Future Directions.(estimated blood NEFA)

Changein estimated blood NEFA with daysin milk
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Future Directions —Displaced Abomasum (

—— Healthy (+/- 1 SD) === Sick (+/- 1 SD)
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Future Directions —Displaced Abomasum (de novo FA)
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Future Directions— Clinical Ketosis (
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Future Directions— Clinical Ketosis (de novo FA)

= Healthy (+/- 1 SD) == Sjck (+/-1 5D)
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