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Lactase containing milk powder 

Field of the invention 

The present invention relates to milk powder compositions 

5 comprising lactase and to processes for the manufacture of 

said milk powder compositions. The processes have been 

found to stabilise lactase in said milk powder 

compositions. It further relates to the use of said milk 

powder compositions in alleviating the symptoms of gastro-

10 intestinal intolerance in mammals. 

Background of the invention 

Milk-based formulas typically contain lactose which can 

lead to digestive problems for lactose intolerant persons. 

15 To overcome this problem, lactose is enzymatica11y 

hydrolysed by lactase. 

There are three traditional ways in which lactose is 

hydrolysed in milk powders. In a first way, the milk 

20 powder is reconstituted with water and lactase is added at 

a defined time prior to consumption. This method requires 

manual dosing and handling of lactase and is therefore 

prone to dosing errors and handling problems and therefore 

not optimal for the consumer. 

25 

In a second process, lactose in milk is partially or 

completely hydrolysed by lactase treatment before drying 

the milk to produce a milk powder composition. In this 

process, lactose is hydrolysed to equal amounts of glucose 

30 and galactose. These monosaccharides however lead to 

strongly increased browning-reactions (e.g. Maillard 

reactions) upon storage at normal or elevated temperatures 

and consequently to browning of the compositions, flavour 

change and reduction in nutritional value. Therefore, the 
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storage stability of these powders is seriously affected. 

The resulting powder also suffers from caking issues, 

taste deterioration due to Maillard reactions and 

browning. 

5 

A third process known to reduce these problems is the 

addition of active lactase to milk powder as a dry mix. 

However, there are problems of de-mixing by vibrations 

during manufacturing and storage, resulting in 

10 inhomogeneous distribution of lactase activity in milk 

powder and consequently variation in lactose hydrolysis 

efficiency upon reconstitution. Another problem of this 

process is the reduction of lactase activity during 

storage, especially at elevated temperatures. 

15 

Depending on the type of lactase, further problems include 

inactivation of lactase in the strongly acidic environment 

of the stomach. 

20 To so lve the problem of loss of lactase activity in the 

stomach, US 5,902,617 describes a formula which contains 

an enzyme which is in a form stable to storage, typically 

by providing an enteric coating to said enzyme. The enzyme 

is then activated upon digestion. 

25 

WOOO/13526 also describes a pet milk powder comprising 

milk powder and a lactase. The stability issue is however 

not mentioned. 

30 Lactase enzymes used essentially for the purpose of 

hydrolysing lactose have been described in the prior art. 
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For example, W002/081673 relates to a purified lactase 

solution which can be used in the production of 

pasteurised, lactose-reduced milk. 

5 Lactases of different types and having different activity 

pH optima are described in US 6,562,339 and are suitable 

for addition to dairy products for lactose-intolerant 

individuals. 

10 Lactase enzymes compositions with enhanced shelf-stability 

are described in EP 1 208 848. The compositions are said 

to contain less than 10 wt% of a reducing sugar. 

US2001/0022986 is concerned with the provision of a sports 

15 drink which is based on a dairy permeate having a very low 

amount of milk protein and which may also be treated with 

a lactase enzyme to break down lactose and render it 

suitable for lactose-intolerant individuals. 

20 A further problem which occurs in lactose-hydrolysed milk 

products is the generation of poor taste. A few 

publications have attempted to solve this problem. 

For example, US 4,853,246 describes a reduced lactose milk 

25 product which has good tasting properties. The enhanced 

tasting properties are said to be due to a combination of 

added milk solids and lactase. 

W02007/060247 proposes to solve the problem of off-

30 flavours in lactose-hydrolysed UHT milk by treating dairy 

products with a lactase having reduced amount of 

arylsulfatase. 
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Many of these applications are focused on the reduction of 

enzymatic side activities of the lactase preparation which 

can create off-tastes like bitterness due to e.g. 

proteolysis. 

5 

The off-flavours formed due to storage of lactose 

hydrolyzed milk powders at elevated temperatures has 

hitherto not been addressed. However it is very common, in 

tropical countries in particular, to have high storage 

10 temperatures during transportation and storage of milk 

powders. Although the storage times at high temperature 

exposure are relatively short, product browning and taste 

deviation are very significant. 

15 There is therefore a need to address the drawbacks of 

current lactose-hydrolysed formulations and in particular 

the address the issue of stability to storage. 

Object of the invention 

20 The object of the invention is therefore to provide milk 

powders comprising lactase which are storage stable. 

Summary of the invention 

This object is solved by means of the independent claims. 

25 The dependent claims further develop the central idea of 

the invention. 

Thus, in a first aspect the invention relates to a process 

for the manufacture of a milk powder composition 

30 comprising 5-70 % lactose and lactase comprising the steps 

of 

a. adding a lactase to a milk composition in the 

presence of water to form a mixture and 
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b. drying the mixture to form said milk powder 

composition, wherein the drying step occurs 

within 0.1-60 minutes from the addition of the 

lactase to the milk composition. 

5 

A process for the manufacture of a milk powder composition 

comprising 5-70 % lactose and lactase comprising the steps 

of co-drying a lactase solution and a milk composition to 

form said milk powder composition also forms part of the 

10 invention. 

In a third aspect, the invention provides a process for 

the manufacture of a milk powder composition comprising 5-

70 % lactose and lactase comprising the step of spray-

15 drying a solution of lactase onto a milk powder to yield 

said milk powder composition. 

A milk powder obtainable by any of the processes of the 

invention is also part thereof. 

The invention also pertains to the use of a process 

according to any of claims 1 to 8 for stabilising lactase 

in a milk powder composition. 

25 In a further aspect, a milk powder composition comprising 

lactose and lactase, wherein the lactase is physically 

associated with the milk powder particles also forms part 

of the invention. 

30 Finally, an aspect of the invention is concerned with a 

milk powder composition according to claims 10 to 13, for 

alleviating the symptoms of lactose intolerance in 

mammals. 
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Brief description of the figures 

Figure 1 shows the browning occurring upon storage for 1 

week at 55°C, 2 weeks at 55°C, 1 week at 65°C and 2 weeks 

at 65°C for powders produced by processes of the invention 

5 (top row) compared to powders produced by dry mixing milk 

powder and lactase enzyme powder (bottom row). 

Figure 2 compares the lactase storage stability in powders 

produced by processes of the invention (wet mix) compared 

10 to powders produced by dry mixing milk powder and lactase 

enzyme powder (dry mix) upon 2 weeks storage at 55°C and 1 

week storage at 65°C. 

Detailed description 

15 The invention relates to processes for the manufacture of 

a milk powder composition comprising 5-70% lactose and 

lactase. The amount of lactose may be between 10-60%, 

preferably between 15-55%. 

20 In a first aspect, the process comprises a first step of 

mixing a lactase with a milk composition in the presence 

of water. By "in the presence of water" is meant that 

water may be present as part of the lactase, as for 

example in a lactase solution and/or as part of the milk 

25 composition, or may be added to a dried lactase and milk 

composition for example. 

Thus, the lactase may be an aqueous solution or may be in 

the form of a dried powder. 

30 

Similarly, the milk composition may be selected from 

liquid compositions or dried compositions. Preferably, the 

milk composition is selected from low-fat milk, whole 

milk, reconstituted milk, milk powder, milk powders with 
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maltodextrin and/or vegetable fats, whey powders, whey 

fractions, buttermilk powders, fermented milk powders, 

dietary or nutritional formulas containing lactose, cream 

powders, dairy creamers with vegetable fat and/or milk 

5 fat, health care or clinical care formulas containing 

lactose or any mixtures thereof. 

If the lactase and the milk composition are in dried form, 

water is then added to form the mixture. 

10 

Preferably, the amount of water in the mixture is 30-95%, 

more preferably 40-70%. 

The term "lactase" as used in the present invention may 

15 refer to one particular lactase enzyme or a mixture of 

different lactase enzymes. 

The lactase is preferably selected from Aspergillus oryzae 

Aspergillus niger, Bacillus spp., Escherichia coli, 

20 Saccharomyces fragilis, Saccharomyce s 1 a c t i s , 

Kluyveromyces spp. lactase or any mixtures thereof. More 

preferably, the lactase is selected from Aspergillus 

oryzae lactase or Aspergillus niger lactase. The lactase 

preferably has an activity of more than 10000 units/g at 

25 optimum pH. Such enzymes are available commercially under 

the name "Lactase Amano" (Amano Enzyme Europe Limited, 

Chipping Norton, Oxfordshire, 0X7 5SR, U.K.). 

The lactase enzyme used in the present invention 

30 preferably has enzymatic activities in the acidic or the 

neutral pH range. When a mixture of enzymes is used, a 

broad range of pH activity can be achieved. 
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In the present invention, the enzyme is preferably not 

encapsulated. Thus, it is preferably present in an active 

form in the milk powder compositions of the invention. 

5 The amount of lactase to be mixed with the milk 

composition can easily be calculated by a skilled person. 

It is selected to ensure complete hydrolysis of lactose to 

glucose and galactose. Typically, the amount of lactase 

present in the milk composition is 0.001-4 wt%, preferably 

10 it is 0.01-2 wt%, more preferably it is 0.05-0.5 wt% 

(based on dry weight). This corresponds to a more 

preferred lactase activity of 500 - 5000 IU/lOOg powder. 

The mixture formed by the lactase and the milk composition 

15 in the presence of water is then dried. Drying can be 

carried out by any known techniques such as spray-drying, 

freeze-drying, vacuum drying, roller drying etc. 

The drying step is carried out within 0.1-120 minutes, 

20 preferably within 0.1-60 minutes, more preferably within 1 

to 3 0 minutes from mixing the lactase with a milk 

composition in the presence of water. 

This time duration between the mixing and the drying is 

25 important to ensure that the hydrolysis of lactose present 

in the milk composition does not occur or is considerably 

minimised. Indeed, if lactose is hydrolysed prior to 

drying, several issues which hinder the drying process and 

which produce poor quality products ensue. 

30 

The drying step then yields the milk powder composition of 

the invention. Preferably, the milk powder composition has 

a water content of 1-9%, more preferably 2-7%, even more 

preferably less than 5%. In an embodiment, the water 
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content is less than 5% for non-fat powders. By non-fat 

powders are meant powders having a fat content of less 

than 2%. In another embodiment, the water content is less 

than 4% for full fat powders. By full fat powders are 

5 meant powders having a fat content greater than 5%, 

preferably greater than 10%. 

Another process according to the invention for the 

manufacture of a milk powder comprising 5-70% lactose and 

10 lactase comprises the step of co-drying a lactase solution 

and a milk composition. 

By "co-drying" is meant that the lactase solution and the 

milk composition are dried in parallel and mixed at the 

15 dryer exit, resulting in a mixture thereof. Preferably, 

the co-drying is carried out by co-spraying. 

The lactase solution may be an aqueous solution comprising 

a lactase enzyme or a mixture of lactase enzymes as 

20 described above. 

In this process of the invention, there is no interaction 

of the lactase enzyme solution with the milk composition 

prior to drying such that no unwanted hydrolysis reaction 

25 can occur. 

In a further process of the invention for the manufacture 

of a milk powder composition comprising 5-70% lactose and 

lactase, a solution of lactase is spray-dried onto a milk 

30 powder to yield said milk powder composition. 

In this process, the lactase solution may be an aqueous 

solution comprising a lactase enzyme or a mixture of 

lactase enzymes as described above. 
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Again, in this process, early hydrolysis of the lactose is 

prevented since the lactase and the milk powder eventually 

interact in a dried state. 

5 

The processes of the invention are preferably carried out 

at a temperature of at most 75°C, preferably at most 70°C. 

This has the advantage of preventing inactivation of the 

lactase enzyme. 

10 

It has been found that by using these processes, the 

lactase activity remains excellent upon storage. Referring 

to figure 2, it can be seen that the milk powders produced 

by processes according to the invention (wet mix) have 

15 much better lactase activity stability compared to milk 

powders produced by a process of dry mixing milk powder 

and lactase enzyme powders (dry mix). 

Referring to figure 1, it can also be seen that the issue 

20 of browning upon storage is considerably reduced in the 

products produced by the processes of the present 

invention (wet mix) compared to the process of dry mixing 

milk powder and lactase enzyme powders (dry mix). 

25 The milk powder compositions obtainable by the processes 

of the invention are also part of the invention. They 

comprise lactose in an amount of 5-70% and lactase. The 

amount of lactose may be between 10-60%, preferably 

between 15-55%. The amount of lactose is substantially 

30 unchanged compared to the amount in the initial milk 

composition. Thus, essentially no hydrolysis of the 

lactose to glucose or galactose is allowed to occur. 
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The amount of lactase in the milk powder is 0.001-4 wt%, 

preferably 0.01-2 wt%, more preferably 0.05 to 0.5 wt% 

based on dry weight. 

5 Furthermore, the lactase in the milk powder composition is 

in an active form. However, since the milk powder 

composition has a water content of 1-9%, preferably less 

than 5%, the lactase acts on the lactose substrate only 

once the milk powder composition has been reconstituted. 

10 This presents the advantage that the lactose hydrolysis 

occurs in situ upon reconstitution and/or during 

consumption. 

Compared to lactose hydrolysed products, the milk powder 

15 compositions resulting from the processes of the invention 

offer considerable improvements in terms of reduction of 

nutritional losses, such as lysine losses, or degradation 

of protein which occur during production and storage of 

lactose hydrolysed products. 

20 

Another advantage over enterically coated enzymes for 

example is the fact that the hydrolysis occurs immediately 

upon reconstitution and is not delayed by the initial 

digestion of the coating prior to releasing the enzyme and 

25 allowing it to interact with the lactose substrate. 

The processes of the invention have been found to have an 

effect on the stability of the lactase enzyme. Thus, the 

use of these processes for stabilising lactase in a milk 

30 powder composition also forms part of the invention. 

By stabilising the lactase 

efficient hydrolysis of lact 

occur. Additionally, the milk 

in the composition, a more 

ose upon reconstitution can 

powder composition does not 
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suffer from caking upon storage. Caking has indeed been 

found to occur more rapidly at the same product moisture 

in products containing hydrolysed lactose compared to non-

hydrolysed products containing lactase. Furthermore, the 

5 issues of browning upon storage are avoided due to the 

stabilised lactase (cf. comparative figure 1). 

According to a further aspect, the invention relates to 

milk powder composition comprising lactose and lactase, 

10 wherein the lactase is physically associated with the milk 

powder particles. 

By "physically associated" is meant that the lactase is 

incorporated into the product matrix. Without wishing to 

be bound by theory, it is thought that the incorporation 

of lactase into the product matrix is a consequence of the 

processes of the invention which make use of a wet or 

semi-wet lactase composition. It is suspected that it is 

this tight interaction between the lactase enzyme and the 

milk powder particles which stabilises the lactase, thus 

making the milk powder compositions of the invention more 

amenable to storage. The tight association also allows for 

an efficient hydrolysis upon reconstitution of the milk 

powder composition in a liquid. Figure 2 shows residual 

lactase activities after storage at elevated temperatures 

comparing lactase incorporation with dry mix or wet mix 

technique. It clearly shows the superiority of the wet mix 

compared to the dry mix. 

30 The milk powder compositions preferably comprise lactose 

in an amount of 5-70%. The amount of lactose may be 

between 10-60%, preferably between 15-55%. The amount of 

lactase is preferably 0.001-4 wt%, preferably it is 0.01-2 

15 

20 

25 
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wt%, more preferably it is 0.05-0.5 wt% (based on dry 

weight) of the milk powder composition. 

The present milk powder compositions may comprise further 

5 ingredients such as protein sources, fat sources, 

carbohydrate sources, colourings, minerals, vitamins, 

probiotics, prebiotics, active ingredients for health 

benefits, cosmetic nutritional supplements etc. 

10 The milk powder compositions of the invention may be 

reconstituted with any liquid selected from water, juices, 

milk. They may indeed be used in the manufacture of dairy 

products such as ice cream, yogurt, milk shake, milk 

drinks, coffee-milk mixes, desserts etc. 

15 

The use of the milk powder compositions of the invention 

for alleviating the symptoms of lactose intolerance in 

mammals is also part of the invention. By "lactose 

intolerance" is not only meant a proven clinical lactose 

20 intolerance, but also a lower capacity for digesting 

lactose which can be caused by a number of factors such as 

disease, age etc. Preferably, the mammals are humans. 

Thus, the milk powder compositions can be used as a 

substitute for milk or milk-based beverages or food 

25 compositions in lactose-intolerant mammals. 

The present invention is further illustrated by means of 

the following non-limiting examples. 

30 Examples 

The following examples show the manufacturing processes of 

the invention for producing a milk powder composition. 



WO 2010/149557 PCT/EP2010/058511 
14 

Example 1 

199.8 g of skim milk powder was weighed and recombined 

with 300 g pure water at 40-45°C for 15 minutes and then 

cooled to ambient temperature. 200 mg lactase (ex 

5 Aspergillus oryzae, min. 95000 U/g, Enzyme Development 

Corporation, New York, USA) and mixed well. The mix was 

immediately spray dried with a Biichi Mini Spray Dryer B-

290 (parameters: Inlet Temp = 145°C, Outlet Temp = 72-

75°C, Pump Speed = 23-26%, Aspirator = 80%, Vacuum = -52 

10 mbar) . 

Example 2 

500 g of full milk concentrate (at 50% dry matter) and 

1.25 g lactase dissolved in lOg water are separately 

15 prepared for spray drying. The two spraying compartments 

proportionally dosing the two streams are filled with the 

milk concentrate and the lactase solution respectively and 

the powder is dried in the spray dryer. 

20 Example 3 

Similar to example 2, the lactase solution is sprayed to 

the full milk spray-dried powder in the after dryer 

(drying equipment located after the spray drying tower). 

25 
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Claims 

1. Process for the manufacture of a milk powder 

composition comprising 5-70% lactose and lactase 

5 comprising the steps of 

a. mixing lactase with a milk composition in the 

presence of water and 

b. drying the mixture to form said milk powder 

composition, wherein the drying step occurs 

10 within 0.1 to 120 minutes from the mixing of the 

lactase with the milk composition in the 

presence of water. 

2. Process for the manufacture of a milk powder 

15 composition comprising 5-70% lactose and lactase 

comprising the step of co-drying a lactase solution 

and a milk composition to form said milk powder 

composition. 

20 3. Process for the manufacture of a milk powder 

composition comprising 5-70% lactose and lactase 

comprising the step of spray-drying a lactase 

solution onto a milk powder to yield said milk 

powder composition. 

25 

4. Process according to any of claims 1 to 3, wherein 

the lactase is selected from Aspergillus oryzae 

Aspergillus niger, Bacillus spp., Escherichia coli, 

Saccharomyces fragilis, Saccharomyces lactis, 

30 Kluyveromyces spp. lactase or any mixtures thereof. 

5. Process according to any of claims 1 to 4, wherein 

the milk composition is selected from low-fat milk, 

whole milk, reconstituted milk, milk powders with 
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maltodextrin and/or vegetable fats, whey powders, 

whey fractions, buttermilk powders, fermented milk 

powders, dietary or nutritional formulas containing 

lactose, cream powders, dairy creamers with 

5 vegetable fat and/or milk fat, health care or 

clinical care formulas containing lactose or any 

mixtures thereof. 

6. Process according to any of the preceding claims, 

10 wherein the milk powder composition has a water 

content of 1-9%, preferably 2-7%. 

7. Process according to any of the preceding claims, 

wherein the temperature during the process steps is 

15 at most 75°C, preferably at most 70°C. 

8. Process according to claims 1 or 2, wherein the 

drying is carried out by any of spray-drying, 

freeze-drying, vacuum drying, roller drying. 

20 

9. Use of a process according to any of claims 1 to 8 

for stabilising lactase in a milk powder 

composition. 

25 10. Milk powder composition obtainable by the 

process of any of claims 1 to 8. 

11. Milk powder composition comprising lactose and 

lactase, wherein the lactase is physically 

30 associated with the milk powder particles. 

12. Milk powder composition according to claim 11, 

wherein the amount of lactose is 5-70 wt%. 
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13. Milk powder composition according to claim 11 or 

12, wherein the amount of lactase is 0.001-4 wt%, 

preferably 0.01-2 wt%, more preferably 0.05 to 0.5 

wt% based on dry weight. 

14. Milk powder composition according to claims 10 

to 13, for alleviating the symptoms of lactose 

intolerance in mammals. 

15. Milk powder composition according to claim 14, 

wherein the mammals are humans. 


