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New features:  
Optimized optics and flow 
system  
Lower working factor 
Performance range 
 Higher quality of results 

 
New parameters:  

Differential Somatic Cell Count  
Fatty acid origin profiling 
 Improved dairy farm 

management  



Investigation of factors affecting SCC: 
IMI status  
DIM 
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Mastitis Reproduction problems
Locomotion Problems metabolic problems
unspecified other (e.g. low production)

New high-throughput method for standardised, practical, and cost-efficient determination of 
DSCC and SCC (Damm et al., 2017) 
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Lymphocytes play minor role only 

Development of SCC and DSCC during mastitis under controlled conditions (Wall et al., 2018) 
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Development of SCC and DSCC over a period of nine days, example of one S. aureus infected cow 
(not published) 
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Project partners:  
 
 
 
 
Objective: Evalutation of DSCC for mastitis management in the 
frame of DHI testing/milk recording 

11 dairy farms, tie stalls 
969 cows 
4 monthly testings 
Samples: 

DHI morning milking 
DHI evening milking  
DHI 50% morning, 50% evening 
Sterile handstrip foremilk samples (1 per cow, evening and 
morning milking each) 

 



SCC DSCC 

Random effects in LME: cow within herd and repeated sampling per cow  
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1 – healthy  
2 – onset of mastitis  
3 – mastitis, active immune reaction 
4 – cure phase or chronic mastitis  



No and minor vs. major and other 
n = 1,105; Major pathogens (n = 150), other pathogens (n = 37) 

Se Sp
SCC

DSCC

*=only cows with SCC and DSCC below optimal cut points considered healthy 

a,b  and y,z = statistically significant (P <0.01) difference 

Preliminary results, further statistical investigations on-going 

Project partners:  
 
 
 
Objective: Investigation of new parameter for mastitis management 
and development of guidelines on applying such 

 
Work packages: 

1) Generation of data set 
2) Data analysis 
3) Development of guidelines 

 
2 herds with 180 and 360 cows each 
Monthly collection of samples over a period of one year  
Samples: 

Quarter foremilk samples (in total around 22,500) 
DHI samples (in total around 5,500) 

Parameters:  
SCC and DSCC: all samples 
Bacteriological culture: all quarter foremilk samples 
Mastitis PCR: all DHI samples 

All DHI data available 



Predominantly IMI by S. aureus  

Predominantly IMI by NAS 

 
DSCC improves detection of IMI using DHI samples (even when SCC is known) 
 
More detailed investigation of dynamics of IMI and DSCC as well as SCC 
 
Evaluation of DSCC and SCC for mastitis management based on bio-economic 
models   
 



Project partners: 
 
Objective: development of new udder health report including outlook on future udder health  
 
Data set: approximately 10 million regular milk recording test days  
 
Approach:  

Point in time 

Cells/ml 

t1 t0 

>200.000 

t2 
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CDI = 100 - DSCC 

 
Models combining DHI results from multiple test days to generate risk lists 
developed and currently tested in pilot farms  
 
Evaluation of results from study with accurate IMI status (i.e. bacteriological 
culture) – focus on DSCC  
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Improved mastitis screening and management (e.g. early detection, 
identification of chronic cases) 
 
Optimisation of selective dry cow therapy 
 
Targeted selection of milk samples for bacteriological analysis (e.g. 
mastitis PCR) 
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1897 
• Question of the origins of milk fat (wholly from diet or synthesised by animal)? (Jordan and Jenter, 1897) 

1947 
• Leading theory: Short-chain fatty acids arise from degradation of oleic acid (Hilditch, 1947) 

1951 
• De novo synthesis of short-chain fatty acids proven (Popjak et al., 1951) 

1990 
• Detailed determination of origin of fatty acids completed (e.g., Palmquist, 2006) 

2000s 
• Fatty acid profiling (chain length, degree of saturation, major fatty acids) using FTIR technology (FOSS)    Practical applications: Focus on milk 

processing/dairy product aspects 

2010s 
• Practical applications: Fatty acid profiling with focus on dairy cow nutrition (Visiolait project) 

Degree of unsaturation 
Saturated Fatty Acids (SFA) 

Mono Unsaturated Fatty Acids (MUFA) 
Poly Unsaturated Fatty Acids (PUFA) 
Trans FA 

Chain length 
Short Chain Fatty Acids (SCFA): C4:0, C6:0, C8:0, C10:0 
Medium Chain Fatty Acids (MCFA): C12:0, C14:0, C16:0 
Long Chain Fatty Acids (LCFA): C18:0, C18:1, C18:2 

Major fatty acids 
C14:0 
C16:0 
C18:0 
C18:1 
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Synthesized in the 
mammary gland 

Come from feed or from 
body reserves 

de novo or 
preformed 

 C14 C16 
C15 
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Fatty acid group: 

Fatty acids: 

Origin of fatty 
acids: 

De novo 

Mixed 

Preformed 



Visiolait – optimisation of feeding: 
Energy and protein efficiency 
Rumen activity  
Health and fertility  

 Used successfully in France and 
Germany  

 
 
 
 
National milk laboratories, UK: 

Fatty acid profiling as basis for 
production of value-added dairy 
products 
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 200 dairy farms, 
1 test per farm  

High fat % associated with high de novo 
contents 

 increased function of rumen as well as 
production of volatile fatty acids 

 Opportunity for dairy 
farmers to increase 
revenue and profit 

High protein % associated with high de 
novo contents 

 Increased microbial fermentation as well 
as microbial protein synthesis 

Example: Herd level  
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What happened? 
Cows started mobilizing 
De novo synthesis went 
down 

 
Reason?  
Change in silage quality 
(more fibre/less digestible)  
 
Idea: 
Changes in fatty acid profile 
can be noticed a few days 
before milk or fat yield start 
to decrease 
 

 Dairy farmer can react 
EARLIER and save $$$ 
 By courtesy of Debora Santschi 
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