
Impact of Maillard 
reaction on off-flavor in 
lactose-free UHT milk

Objective

To characterize chemical changes occurring in lactose-
free UHT milk during storage, and to investigate effects of 
different process technologies on Maillard reactions and 
formation of off-flavors in lactose-free UHT milk by using 
GC-MS and LC-MS. 

Lactose- free milk

Lactose-free milk is a product with reduced lactose. Lac-
tose is removed (40%) from the milk by filtration and the 
remaining lactose is hydrolyzed with an enzyme, ß-galac-
tosidase, which breaks the binding between glucose and 
galactose. 
During storage of lactose-free (LF) UHT milk, development 
of off-flavor has been observed, probably due to combi-
ned effects of lactose hydrolysis and heat treatment. 

Dynamic headspace – GCMS 

A purge and trap method allowed for dynamic 
headspace extraction, follwed by thermal desorption and 
GC-MS for analyzing volatile off-flavors in LF UHT milk. 
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Perspectives/Expectations 

Investigations of off-flavor and Maillard reaction compounds in lactose-free UHT 
milk are expected to increase the understanding of processes leading to quality 
defects in lactose-free UHT milk. An increased understanding may pave the way 
to a better quality of the milk and longer storage time. 

Maillard reaction

Off-flavor found in UHT LF milk is partly caused by Strecker degradation products, 
aldehydes and ketones such as 2-methylbutanal, nonanal, 2-nonanone, 2-hepta-
none and 2-butanone.
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Figure 1 Volatiles detected in  a LF UHT milk sample by GC-MS. Tenax TA 
was used as trap materials (45min, 20°C). NIST library and authentical 
standards were used for identification after thermal desorption (250°C). 


