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Hypothesis 

 beta-hydroxybutyrate (BHB) evaluated in 

milk (non-invasive fluid), may be an easy 

tool for the dairy farmers, vets, monitoring 

the eating patterns and cows’ welfare ?  
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Background 

BHB 

Mobilization of 
Body Fat 

Diets with Hight 
Concentration of 

Butyric Acid 

BHB (mmol/L) Metabolic Disorder 

> 0.1 (1) 

 Hyperketonemia  > 0.15 (2,3) 

> 0.2 (4,5) 

0.15 – 0.2 (2,5,6) Medium Risk/Suspected of Cinical Ketosis 

> 0.2 (2) Hight Risk of Clinical Ketosis 

> 0.2 (5,6) 

Clinical Ketosis 
0.5 – 0.8 (7) 

< 0,1;    0,1 – 0,2;     > 0,2 
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Research paper’s  
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Webpage … Conferences 
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Poland 
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 27 farms 

 1 milk sample / month / cow 

 January 2015 – March 2017 

 110461 records - 9523 lactation 

Material & Methods 

Data: 

 Don´t have Normal Distribution 

 Don´t have Homogeneity  

of variance and homoscedasticity  

 Are Dependent 

 Descriptive Statistics 

 Boxplots  

 GLMM  

 Spearmann´s Correl. 
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BHB = Y 

≤0.2 ; >0,2mmol/L 

Milk 
Production 

Stage of 
Lactation 

Nº of 
Lactation 

SCC Fat 
Relation 

of F/P 

OR (odds ratio): <1 ; =1 ; >1 

 
OR is the quotient between the possibility of an event occurring in a group and 
the possibility of that event occurring in another group. 
 
Example: A cow that have Relation of F/P over 1.4 have 2.3 times more possibilities 
of having BHB over 0.2mmol/L, than a cow that have Relation of F/P less than 1.4. 

Material & Methods - GLMM 
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Parameters Mean ± SD Median CV (%) Min. Max. 

Daily Milk Prodution (kg) 35,08 ± 9,80 34,1 27,94 4,2 83,5 

BHB (mmol/L) 0,06 ± 0,08 0,04 133,33 0,0 3,42 

Fat (%) 4,16 ± 1,09 4,09 26,20 1,5 9,0 

Protein (%) 3,37 ± 0,39 3,33 11,57 1,04 6,62 

Relation of F/P 1,24 ± 0,32 1,21 25,81 0,37 3,69 

SCC (x10^3 células/mL) 254 ± 770 74,0 303,15 6,0 25203 

LS 2,79 ± 1,85 2,57 66,31 -1,06 10,98 

MUN (mg/kg) 242 ± 68 238 28,10 11 500 

Days of Lactation 177,6 ± 107,8 171,0 60,70 5 6 

Nº of Lactation 2,39 ± 1,49 2 62,34 1 12 

Results - Descriptives 

Mean of lactating cows per herd = 353 ± 270 
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Results - Effect of Milk Prodution 

10 



Results – Effect of Stage & Nº of Lactation 
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Não é mais correto dizer “stage” do 
que “phase”?? 



Results – Effect of Stage, Nº of Lactation & SCC 

Nomeadamente, no modelo da concentração de BHB contatou-se que, 
o efeito da SCC foi superior quando se retirou a variável fase de 
lactação. Quando o modelo contém a fase e numero de lactação e a 
SCC, a possibilidade de uma primípara, com uma SCC superior a 
400x103células/mL, ter uma concentração de BHB superior a 
0,2mmol/L, é no máximo 1,08, comparativamente a outra primípara 
com uma SCC inferior a 200x103 células/mL, independentemente da 
fase de lactação. Quando o modelo não inclui a fase de lactação, esta 
possibilidade aumenta para 2,5. 

12 



Conclusion 

 

 

 

 

 .. In conclusion, the GLMM application optimize the potential 
using of milk recording to advise dairy farmers.  

 

  non-nutritional factors, should be considered in order to use 
milk metabolites  as a tool to monitor milk farmers. 

 The BHB levels are not always higher in higher cow milk level 

 Increased levels of  BHB contribute to the suppression of the 
immune system and may cause the incidence of mastitis 
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Thank you!!! 
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FAT (%) 
Metabolic 
Disorders 

> 4.2 (14) 

NEB > 4.5 (16) 

> 5.5 (11,15) 

Background 

Relation F/P 
Metabolic 
Disorders 

> 1.3 (4) 

Ketosis 
> 1.4 (10,11) 

> 1.5 (12,13) 

> 2.0 (9) 

> 1.4 > 4.5 
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