
1

Health / Hygiene 

Residues of 
Veterinary Medicines Raw Milk Quality 
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Within the udder (mastitis bacteria)  
Exterior of udder 
Milking equipment 
Bulk tank (growth during storage) 

   
 

Temperature < 10 ° C  
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Mesophilic prefer middle temperature (10°C - 35°C) 
Many are pathogenic bacteria and many are found in the earth, the optimal growth temperature is  25°C - 40°C.  
Stop growing at 40° C - 45°C 

-  No thermophilic bacteria can reproduce 
Thermophilic prefer high temperature, optimum grow 40° C - 60°C . Stop at 60°C - 70°C when in liquid media- when dry media stop at 100°C 
Many bacteria to be found in compost and in manure 

  -  The psychrotrophic/-phillic can reproduce 
Prefer cold environment (down to under 0°C ),  
Grow best at 20 °C, they stop at 30 °C 
Many of these micro-organisms live in water and in the soil 
High temperatures 60°C - 70°C kill the micro-organisms 
The psychrotrophic/-phillic bacteria: 

Achromobacter 
Pseudomonas

Micrococcus 

Bacteria present in milk and growth optimum Temperature < 10 ° C  
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Psychrotrophic/-phillic bacteria 

  Multiply despite chilling 
  Often produce enzymes (lipases and proteases) 

    = deteriorate end product 

Thermophilous bacteria 

 Survive very high temperature f.inst. 90°C for 30 secs. 
  (pasteurization). 
 Some are spore forming species. (Spores are the form  

  of certain type of bacteria that survive extreme conditions) 
 Some can be pathogenic and some can be capable of  

  producing undesirable gas e.g. in cheese and canned food  

Why are psychrotrophic/-phillic, thermophilous and 
coliform bacteria of special interest? 
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Raw milk 

Incubation at 30/32/35/37°C 
for 48/72 hours  

Sampling 
Raw milk on the plate  
count agar 
 

Count the colonies and calculate  
CFU (colony forming units)/ml 

Standard Plate Count 
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Raw milk 

Incubation at 30/32/35/37°C 
for 48/72 hours  

Sampling 
Raw milk on the plate  
count agar 
 

Count the colonies and calculate
CFU (colony forming units)/ml

Standard Plate 
Count 

Flow cytometry 

 Less than 10 min instead of 2 - 3 days 
 Fully automated – reduced human factor 
 Total bacteria count - Individual Bacteria (IBC)-9min in first sample, 65, 130, 200 samples/hr 
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The reference method is standard plate count (SPC), resulting a 
bacteria count in CFU/ml (Colony Forming Units). 
SPC is carried out by manually spreading a small subsample on 
agar in a petri dish and incubating for 2 days(!) at 37° C. 
Counts how many bacteria colonies that can grow 

Only counts living bacteria. 
One cluster of living bacteria may end up forming a single colony. 

Take a sample a send it to various labs: the Bactoscans will agree 
while the CFU count can vary wildly! 
In many countries legislation and the payment system is based on 
CFU counts and a conversion table is thus used to convert 
between the two numbers. 
The correlation between IBC and CFU is poor a varies from country 
to country (note log scale on the figure!) 
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One fixed national conversion table for many years:  
Germany, U.S., New Zealand, Ireland, Poland, Belgium 

Several conversion tables: Portugal 
One conversion table per instrument:  

Holland (rolling conversion table) 
No conversion: 

Norway. Ring test counting IBC.  Payment limits                in A+, 
B, C etc.  
Canada.  

International conversion table - working group for 
developing one conversion table at the level of European 
Union 
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Log IBC vs CFU(SPC) , Cow Milk, Taiwan 

BactoScan FC  IBC/CFU Conversion Table, Cow Milk, Taiwan 
International Standard  IDF 196 / ISO 21187 
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Mid-
measurements of the main constituents in milk  (fat, protein, carbohydrates) 
Fourier Transform Infrared (FTIR) spectroscopy is the state-of-the-art method for acquiring MIR spectra 
analyzing: 

Fat, Protein (true & crude), Casein, Lactose, Solids, Urea, Citric Acid, Free Fatty Acids, PH, Freezing Point Depression, Fatty
Acids, Ketosis Screening (BHB and A
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FTIR
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Free Fatty Acid 

Lipolysis 

Free Fatty Acids are Influenced by : 
The mechanic treatment of the milk (milking machine design) Installation 
and operation 

The general hygiene/bacterial status of the milk 

Physiological status of the cow (stage of lactation, diseases, 
composition of fodder, seasonality etc. 

Milk handling on the farm and in the factory 
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Problems caused by higher FFA levels: 
Rancidity in high-fat dairy products i.e. butter, cream 

 (FFA has a rancid and soapy taste and smell) 
High levels of FFA influences the shelf life  

 (i.e. reduced shelf life of milk powder products) 
Affects/reduce cheese yield  

 (FFA is not included in the coagulum) 
Adversely affect the flavour and quality of milk dairy products 

Why test suppliers milk: 
Farmers, who deliver milk with high FFA, can be helped to correct the problem 
Raw milk with high FFA levels cannot be “repaired”, the damage is done, and the enzymatic process continues 
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FTIR Milk Analyzers can be an excellent method for FFA-screening by:  
Reducing analysis costs 
Giving high test frequency and thereby a much better overall picture of FFA levels 
Saved time and costs if using BDI, FIA or copper soap method today 
Quick follow up tests to solve the problem if a high FFA result detected, ex. Errors in milking equipment, 
unbalanced cow diets 
Improve the shelf life and quality of dairy products   

FFA 175 samples
y = 1.0845x + 0.0303
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Normal concentration of 
FFA in raw milk “ab farm” is 
< 0.7 mmol FFA / 100g Fat 
Sound cow’s milk contains 
~0.5 mmol FFA/100 g Fat 
FFA > 1 mmol FFA / 100g Fat 
is considered abnormally 
high / ‘defective’ 
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FFA is today measured in: 

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

FFA included in Payment Scheme 
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Has someone added water to the milk? 
 
Freezing point of authentic ab farm milk is quite constant and lower than -0.520  

degrees Celsius (ca -0.538 “Hortvet”), and has therefore for a long time been used as a 
milk quality parameter.   

  
In 1989, J. Koops et al proved that combining data from Infra Red analyzer with that of 

electrical conductivity can give a good prediction of the actual freezing point of a milk 
sample. 

 
FTIR technology is the third generation IR analyzers used for this purpose, with which we 

can now provide an accuracy of  < 4 moC, which ensures an extremely efficient 
screening and very low cost per positive sample.  
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FTIR spectra from natural raw milk samples is a unique finger print of normal milk 

Raw milk sample 
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The table shows the Limit of Detection for the adulterants which could be detected as abnormal by the model.  
The LoD´s correspond to a threshold of 3.
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  Unintentional deviations 
Caused by accidents or failures.  

Agent in the cows feed that is transported on to the milk 
Cleaning agent 
Water 

 

 Intentional deviations 
Driven by economic gains:

amount (weight and/or volume) 
milk fat content 
milk protein content 
dry matter content 
the total bacterial counts and somatic cell counts 
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Screen for 
all unknown 
adulterants 

Screen for 
specific 
adulterants 

Rapid inexpensive screening of your milk  

Confirmatory 
test  

Action plan  

Secure dairy 
products 

Untargeted 
 model 

Targeted 
 models 
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  Residues of Veterinary Medicines 
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Biochip Array Technology 

ELISA Technology 

Fluorescence Technology 

35

• Flow Cytometry 
•  IBC Health / Hygiene 

• FTIR Technology 
•   FFA, FPD & ASM Raw Milk Quality 

• ELISA, Fluorescence, Biochip Array Technology 
•   Residues of Veterinary 

Medicines 
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Tools to secure an effective and safe supply chain 

Screen the feed for abnormalities  Screen the milk & dairy product  
for abnormalities  37 38


