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Detailed milk composition measurements:
Why measure more than fat, protein and lactose?

Genetics
Farm system
Feed
Environment

Flavour
Processability
Micronutrient composition
Origin/terroir
Fraud

Milk:
Protein
Fat
Lactose
+ thousands of low concentration molecules



Rapid Evaporative Ionisation Mass Spectrometry

• https://vimeo.com/flashworksmedia/review/338785333/7d127bd5a7

https://vimeo.com/flashworksmedia/review/338785333/7d127bd5a7


REIMS detects a wide range of molecules
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20181025_ MILK CUT MODE NEG 01 136 (2.317) Cm (135:137) TOF MS ES- 
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20181025_ MILK COAG MODE NEG 02 126 (2.148) Cm (123:126) TOF MS ES- 
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Fatty acids

Diglycerides

Triglycerides

Phospholipids



Characterisation of meat using REIMS

Country of origin
Wales

England

New Zealand

Feed type (e.g. grassfed vs not)

Real time analysis during 
processing/cooking

Beef
Lamb

Associations with 
consumer liking scores

Molecules associated with 
lower preference

Molecules associated with 
higher preference



REIMS fingerprinting of milk:

Moo vs baa: bovine and ovine milk very different

Clear difference, around 600 
features different between 
bovine and ovine milk 
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20190717 sheep milk Control 7 pos 36 (0.326) Cm (34:36) TOF MS ES+ 
5.95e5121.1146

551.4733

523.4381

285.1372
175.0315

219.1141

495.4095

467.3818

286.1406
439.3502

577.4817

579.5003

661.5010
689.5275

20190717 sheep milk 101 pos 35 (0.317) TOF MS ES+ 
6.62e5551.4636

523.4381

121.1146
495.4050130.0576

467.3773

154.0563
439.3459

257.2309 285.1338

577.4817

579.4954

605.5090

607.5256

661.4905

Ovine milk Bovine milk



REIMS analysis of different sheep milk conditions

Different farms (same broad geographic region)

Comparisons 
complicated by 
differences in genetics, 
lactation stage and feed 
types

High milk producing sheep vs non-high milk producing sheep

Early vs mid lactation milk

79 features differentFarm 1

Farm 2

90 features different

45 features different



Effect of sheep housing on milk composition

Comparison of milk composition between sheep housed 100 % in a barn, 50 % in a barn and 100 % outside

Comparison complicated by differences in genetics, lactation stage and feed types

100 features different between barn and outside sheep



Summary and Future

• REIMS was able to detect differences between farms and farm systems based on sheep 
milk composition

• What do these compositional differences mean in practice?

• Bovine and ovine milk are clearly different and this can be detected rapidly

• Sheep milk varies greatly, and there could be value in understanding the potential value from 
differences in milk composition

• Seasonal variation

• Genetic variation

• Geographic variation

• Mass spectral fingerprinting methods detecting thousands of variables from direct sample 
measurements have great potential for quality and traceability tracking

• Method improvements (laser interface) should increase throughput and more 
comprehensive characterisation of sheep milk can be carried out
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