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Test milk samples

C:
(http://www.tlri.hc.gov.tw)

A:

B: E-mail
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• Before 1978
milk fat

• 1978 – 2002
milk fat, protein, lactose, solis-not-fat, total solids 

• 2003 – 2013
milk fat, protein, lactose, solis-not-fat, total solids, urea
nitrogen, citric acid

• 2014
milk fat, protein, lactose, solis-not-fat, total solids, urea 
nitrogen, citric acid, fatty acids, free fatty acids, casein, 
ketone bodies

DHI
Raw milk composition in DHI analysis, Taiwan
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2011 197 26,486 188,133

2012 186 26,227 181,334

2013 170 24,870 170,680

DHI
DHI Farms
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• IR
Old type: Infrared IR technology

• FTIR
New type: Fourier Transform Infrared Spectroscopy

FTIR technology

Principal of milk analyzer
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• DHI
DHI (Dairy Herd Improvement) milk analysis in 

Taiwan
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Total Saturated Fatty Acids
Total Unsaturated Fatty Acids

Mono Unsaturated Fatty Acids
Poly Unsaturated Fatty Acids

Fatty acids profile
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Fatty acid composition of bovine milk

Major fatty acids:
C 14:0
C 16:0
C 18:0
C 18:1

Short Chain Fatty Acids: C4 + C6 + C8 + C10
• Medium Chain Fatty Acids: C12 + C14 + C16
• Long Chain Fatty Acids: C18

Degree of unsaturation
• Saturated Fatty Acids 
• Mono Unsaturated Fatty Acids
• Poly Unsaturated Fatty Acids
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Methane
Fatty acids profile for improved  healthy dairy 
products
Consumers want to get the right fat from their diet
– The fat should be unsaturated rather than saturated
– High cholesterol levels causes heart diseases

• Cut in emission of methane to the atmosphere

Why test fatty acids profile in milk
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Milk fatty acid (FA profiles - influence on methane 
output

Preliminary conclusions:
•

The more saturated FA, -
the higher emission

•C18

The more C18 the lower 
emission

•

The more unsaturated fat 
the lower the emission

Source: Journal of Dairy Science 2009; 92:5199-5211
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How to improve milk fatty acids profile

-

Short term by changes in feeding to produce high 
level of unsaturated fatty acids in milk

-

Long term by breeding in order to favor a specific 
fatty acid profile in milk
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-
To improve milk fatty acids profile -case 

study in the Netherlands

linseed 400
20
A Dutch dairy decided to feed the cows with more linseed 
in order to achieve milk with more unsaturated fatty acids. 
Now: 400 dairy farmers supplying 200 million liters of milk

Results
20%

20% more unsaturated fatty acids 
10%

10% less saturated fatty acids 
Omega 3 2
twice the amount of Omega 3
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•
CLA 4%

, 2009
• CLA

CLA
CLA 0.34-

1.07%
1/3-1/2 CLA

• Add 4% soy beans oil rich in linoleic acid
in the diet for dairy cow

• conjugated linoleic acid CLA increased
significantly Chen et al., 2009

-
To improve milk fatty acids profile -case study in Taiwan
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Outline
DHI

DHI (Dairy Herd Improvement) milk analysis in
Taiwan

Application of fatty acids profile

Application of free fatty acids profile

Application of casein
•

Ketosis screening
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Impact factors of free fatty acids FFA
Lipolysis

FFA is the result of “Lipolysis”, which is an enzymatic process 
in the milk

*FFA are influenced by: hygiene (microrganism), disease (mastitis), 
stage of lactation, heredity, seasonality, nutrition (composition of 
fodder), milk handling on the farm and in the factory etc.

*
Improved by feeding

1818

• butter, cream
rancidity

• Problems caused by higher FFA levels:
Rancidity in high-fat dairy products i.e. butter, 
cream

• shelf life
Milk with high levels of FFA decreased 
shelf life of milk products 

FFA in dairy products and suppliers milk
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FFA FFA

Raw milk with high FFA levels cannot be “repaired”, 
the damage is done, and the enzymatic process continues

Farmers, who deliver milk with high FFA, can be helped 
to correct the problem

•
The milk industry faces increasing
competition, and must have more 
and more knowledge and control 
over the raw material

FFA
Why we test FFA in suppliers milk

2020

Countries measuring FFA
FFA is today measured in:

The Netherlands
Norway
France
Belgium
Japan
Italy
UK
Canada
USA
Denmark
Spain
Brazil
The Czech Republic

FFA included in Payment Scheme
FFA
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• (casein) 80.0 %
– ( casein)

– s1 ( s1 casein) s2 ( s2 casein)
– ( casein)
– ( casein)

• (whey protein) 20 %
– (albumin )

– ( -lactoglobulin) ( -
lactalbumin) (serum albumin)

– (globulin)
– (immunoglobulin)

• - : (lactoferrin)

Composition of milk protein

~29~



2323

The reasons for measure casein content in milk

The casein content in milk can be influenced 
through “feed and breed”. Data on casein content 
is needed to monitor changes

2424
14.619.534.993.133.845.08111805
16.339.214.902.903.617.13111807
15.189.124.603.023.826.0699111453
14.399.264.593.043.965.1399111478
13.258.204.592.252.915.0596116010
14.758.754.802.543.246.0198115519
14.999.764.843.444.225.2299111464
18.578.734.652.773.399.8398115522
14.738.834.442.883.695.8998115515
16.019.284.433.264.156.7498115523

TS
(%)

SNF
(%)

Lactose
(%)

Casein
(%)

Protein
(%)

Fat
(%)ID

JERSEY Collection date:12/4/2013
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Application of free fatty acids profile

Application of casein

Ketosis screening
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Ketosis
•

•

acetone
acetoacetate - -hydroxybutyrate, 

BHB

• Ketosis, a metabolic disease hitting high yielding dairy 
cows

• Ketosis occurs when energy output (milk production) is 
too high compared to energy input (feed intake + uptake 
from fat deposits). In both cases energy uptake from fat 
deposits becomes too big, the turnover from fat to glucose 
in the liver too high, and hence acetone and -
hydroxybutyrate BHB is excreted as residues

Ketosis
What is Ketosis
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• subclinical Ketosis 18.1%

, 2008
• subclinical Ketosis 3.3-41.9%

Fourichon et al., 1999
• 25 8-80% Duffield,

2001
• clinical Ketosis 1.7%

Fleischer et al., 2001
• clinical Ketosis 2-15%

subclinical Ketosis 9-34% Ralp et al., 2010
• subclinical Ketosis

11.2% Drift, 2013

Incidence of Ketosis
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•

Ketosis can cause decreased milk production, reproductive 
disorders, loss of appetite, slim, constipation, dull eyes, etc.
(Primary ketosis, secondary ketosis)

•

Although the mortality rate is very low, but will reduced milk 
production, milk quality and cause reproductive disorders, 
endocrine disorders and other diseases. Leading to serious 
economic losses

• 8
BHB

Cow-side tests
• DHI BHB

DHI milk analysis

Symptoms and screening of Ketosis
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Indicators of Ketosis screening
(Milkoscan FT+) :

Acetone,         r 0.020 mmol/L 
SEP 0.15 up to 1.5 mmol/L
(SEPcor 0.07 up to 1.5 mmol/L)

BHB, r 0.020 mmol/L 
SEP 0.10 up to 0.6 mmol/L
(SEPcor 0.07 up to 0.6 mmol/L)

* 0.15 mmol/L BHB 0.10
mmol/L
Content of acetone over 0.15 mmol/L or BHB over
0.10 mmol/L means the incidence of Ketosis 
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Imperative of Ketosis screening
DHI

Monthly ketosis screening in DHI milk. The herd manager 
gets a monthly screening of his early lactation cows for 
ketosis. Cows suffering from ketosis are pointed out and
can be treated and one alert should initiate the herd 
manager to examine all early lactation cows for problems

Dry cow management and steaming up
procedures should be scrutinised

Mike Hutjens 2007 Cornell
145

50
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Disese prevention-Ketosis

Feeding
Fatty acids profile

Decrease content of free fatty acids
Increase content of casein

Decrease incidence of Ketosis

Challenges in modern dairy farming
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Thank you !
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