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Abstract

A food product comprising menaquinone at a level of 50 to

5,000 png per 100 g of product.
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Vitamin K2 Containing Food Product

Field of Invention

The present invention relates to products comprising
menaqguinone. In particular the invention relates to food
products comprising menaguinone, whereby menaquinone has
preferably been added to the food products, and the use of
these products for promoting the health of human beings, 1in

particular cardiovascular health.

Background of the invention

Menaquinone, also known as vitamin k2 1s produced by
bacteria and found in certain animal tissue such as liver.
The structure of menaquinone is given in Figure 1. In this
figure n indicates the number of unsaturated isoprenoid

residues, generally being between 1 and 25.

Fig. 1 Vitamin K (menaquinone)

CHa

(CH, - C = C - CHy)H

It 1s known that protein rich products such as meat, fish,
cheese, eggs and other dairy products as well as fermented

soy-bean contain some menaquinone. Table 1 indicates for
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(n=4)

for certain food products.

Food product

Meat

Vit K2 concentration

in ug /100g or ug
/100 ml MK-4

Vit K2 concentration

in ug /100g or ug
/100 ml MK-n

1-30

| Fish

0.1-2

0.1-2

Natto

900-1200

Cheese

0.5-10

40-80

0.2-15

0-35

or MK-n

Other dairy
—_

10-25 B | ‘ -

s T g

Eggs

— -

5 Table 1

10

15

20

25 100 g.

medicine

I..J Schurgers in Journal of Nutritional & Environmental

(1999) 9,

increase of the daily intake of menaquinone to a level of

115~-122 recommends a significant

45 ng per day. However to achieve this amount 1t will be
necessary to adapt the daily diet and for example tO
increase the amount of cheese to be eaten to say to at
least 100 g of cheese per day. For a great numpber of
consumers however high intakes of products like cheese 1is

not acceptable because it either does not fit in their

desired diet (they do not like cheese, or do not take
animal proteins) or it may be bad for overall health for
example cheese has a high caloric content and a high degree

of saturated fatty acids that promote cardiovascular

disease) .

Another possibility to increase the level of menaguinone 1n

the diet is to increase the intake of a fermented soy

product (natto) which typically contains 900-1200 npg per

Sometimes however the use of natto as a food
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ingredient is less preferred because 1t 1s very difficult

to process and often provides a less-desired taste tO the

food products.

For this reason it has been proposed to add menagquinone as

an additive to food products so as to increase the

menagquinone intake per day.

Gijsbers, Birgit LM et al, British Journal of Nutrition

(1996), 76, 223-229 reported that intake of 5g butter to
which 800 pg MK-4 had been added (equivalent to 16 mg MK-4

per 100 g butter) increased the MK-4 levels in blood serum.
Yoshio Suzuki, Nutrition Research, 1997, Vol 17, No 10, pp
1607-1615, suggested with regard to prevention and

treatment of HDN (haemorrhagic disease of newborn)to
improve the fetal vitamin K nutritional status by including

vitamin K as a maternal food supplement. It was taught that

MK-4 levels in hen’s eggs can be increased to about 130 ug

per 100 g egg yolk (50 pg per egg) if hen are fed for 30

days on a menadione enriched diet.

Up till now however it was believed that menaguinone when
used as a food additive has to be used at relative high
levels say 100,000 ng per 100 g product in order to be
effective to promote bone or cardiovascular health. For
example in the Chem Abstract of JP 11/127816 a beverage 1s
described which contains 0.1 part menaguinone on 100 parts

of product, said menaguinone level corresponding to 100,000

ng per 100 g of product.

pr—

The purpose of the present invention is to provide food

products with an effective level of menaquinone, sald food

products being easy to manufacture at a reasonable cost and



10

15

20

25

30

CA 02347387 2009-05-12

4

whereby the level is chosen such that the food product 1is

effective to promote cardiovascular health.

Surprisingly it has now been discovered that a food product
comprising a menaguinone as an additive in a specific amount
can be used for promoting the health of human beings, 1in
particular cardiovascular health. Especially 1t has been
found that the amount of menaguinone per serving or per 100

g of product can be kept at a significantly lower level than

proposed till now for food products, while still providing

the desired health effects.

Accordingly in a first aspect the i1nvention relates to a
food product comprising menaquinone at a level of 50 to
5,000 ug per 100 g of product. In a second embodiment the
invention relates to a food product comprising menaguinone
at a level of 50 to 5,000 ug per serving. If the menaquinone
is a MK-n menaguinone, then food products that naturally
comprise these levels of menaquinone such as some cheeses

and natto are excluded from the scope of the invention.

In another preferred embodiment of the invention the food

product 1s not a highly proteinaceous food product such as

meat, fish, dairy product or eggs.

Detaliled description of the invention

Osteoporosis 1s a growing problem in modern soclety,
especially for women of middle age or older.
Vitamin K2 (menaguinone) has been proposed as a suiltable

ingredient 1in pharmaceutical compositions to prevent
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osteoporosis, and to promote cardiovascular health. See

Tchiro Iwamoto in Maturitas 31 (1999) 16l-164. Typical

_ 4

levels for these pharmaceutical compositions are 45,000 ug

per day. See also WO 99/00135 where the amount of vitamin K

in a pharmaceutical composition for prevention and

treatment of osteoporosis can be reduced to 5-5000 pg per

P
p—

day if 5-5000 pg of vitamin D is present in the

composition.

The present inventions provide food products that can be
part of the normal daily diet, wherein said food products

comprise an effective amount of menagulinone.

Surprisingly it has been found that there is no need for
the levels of menaquinone as suggested so far to get the
desired health effect. More specifically it has been found
that levels in food products of less than 5 mg per day, for
example from 50 to 5,000 pg per day, preferably 100 to 1000

ug per 100 g of product or per serving of the food product
are already sufficient to get the health effect.

The higher levels are most appropriate in foods that may be
consumed less frequently (once or twice per week) or 1in
foods where bioavailability of the menaquinone is expected
to be lower, and the lower levels are most appropriate for
foods that may be consumed several times per day Or in
foods where bioavailability of the menaquinone is expected

to be higher.

Preferred menaquinone levels are from 60 to 600 ng per 100

g product or per serving, more preferred 75 to 400 nug, most




E 7538 (V)

T e anms DT ] Sl T A ¢ ¢ A S PRIARS A AR BRE ¢ = AT e RS R R et Te MR ARt I gy | A « 2 ) * B AT SRS A A A MRt e ¢ - c - Iy S e e . feor e e ovadath o bR e haivavtie SRNGRERY niE UG R U AT L € 3 O Ay ¢t et Tt e o CMREAL N M VN N T S L TS AT ALA LV B W P e Iy s ey mra o O W S meg & e . Verane . LI T T T LI T v re P oA e deah

10

15

20

25

30

CA 02347387 2001-05-10

F

preferred 100 to 200 pg per 100 g of product or per

serving.

The menaquinone for use in food products of the invention

may be obtained from any sultable source. For example 1t

may be obtained from a fermented soy product (natto which

typically contains 900-1200 pg per 100 g. Sometimes however

the use of natto as a food ingredient is less preferred

because it is very difficult to process and often provides

a less-desired taste to the food products.

Alternatively the menaquinone may be synthetically

prepared. Especially preferably the menaguinone may be
prepared by microbial production. These menagulinone
products have the advantage that they have a controlled

constant quality, can be obtained at reasonable costs and

can easily be incorporated in food products without

negatively affecting the taste.

Particularly advantageous for use in products of the
invention are menaguinone having an average number of side

groups of from 2 to 10, more preferred from 3 to 5, more

preferred about 4.

Several food products may be used for the incorporation of
menaquinone, for example meal replacers, ice-cream, sauces,

dressing, spreads, bars, sweets, snacks, cereals, beverages

etC.

Table 1 indicates a number of products in which

menoquinone may be incorporated and a typical serving slze.
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Table 1
Product Serving size
Margarine 15 g
lce—-cream 150 g
Dressing 30 g
Sweet 10 g
Bar 15 g
Meal replacer drink | 330 ml
Beverages 200
The use of the invention can further encompass the use of
5 Menaquinone in combination with other healthy components
such as for example vitamins A, B, C, D, E, minerals such
as calcium, potassium, magnesium, 1ron, COpper, zinc,
selenium and anti-oxidants such as tocopherols,
polyphenols.
10
In a preferred embodiments compositions of the invention
may comprise further ingredients which are believed to
reduce or prevent osteoporosis. Examples of such
ingredients are calcium, vitamin D, magnesium etc.
15

Products according to the invention may be prepared by any

convenlient way.

In a preferred embodiment products according to the

20 invention are prepared whereby menaquinone 1s added to the

food product such that

the level of menaguinione 1s pbetween

5 to 5000 pug per 100 g product.
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In another preferred embodiment products according to the

invention are prepared whereby menaquinone 1s

added to the food product to obtain a level 5 to 5000 pg of

menaguinone per serving.

Unlike a number of natural products with vitamin KZ,
products according to the invention may advantageously be

heat-treated without negatively impacting on taste, quality

and stability of the vitamin KZ component.

Accordingly in a preferred embodiment the invention relates
to the preparation of a food product according to the

invention, whereby part or all of the food product

containing the K2 ingredient 1s heat treated e.g. for

cooking, baking, pasteurisation or sterilisation.

Products according to the invention may be used for
promoting health of human beings, in particular for
maintaining, strengthening or promoting bone oOr
cardiovascular health. Preferably products according to the

invention may suitably be used for the prevention oOr

reduction of osteoporosis.

The invention will now be further illustrated by the
description of suitable embodiments of the preferred food
products for use 1n the invention. It is believed to be well
within the ability of the skilled person to use the teaching

provided therewith to prepare other products of the

invention.
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Margarines and other spreads

Typically these are oil in water or water in oil emulsions,

also spreads which are substantially fat free are covered.
Typically these products are spreadable and not pourable at

the temperature of use e.g. 2-10 °C. Fat levels may vary 1n

a wide range e.g. full fat margarines with 60-90 wt% of fat,

medium fat margarines with 30-60 wt% of fat, low fat

products with 10-30 wt% of fat and very low or fat free

margarines with 0 to 10 wt% of fat.

The fat in the margarine or other spread may be any edible
fat, often used are soybean fat, rapeseed oil, sunflower o1l
and palm oil. Fats may be used as such or in modified form
e.g. hydrogenated, esterified, refined etc. Other suitable

oils are well known in the art and may be selected as

desired.

It will be apparent that menaquinone when used 1in margarines
or other spreads advantageously form part or all of the fat

phase in said products.

Examples of spreads other than margarines are cheese
spreads, sweet spreads etc. Butter is not a preferred spread

according to the invention.

Optional further ingredients of spreads may be emulsifiers,
colourants, vitamins, preservatives, emulsifiers, gumnms,
thickeners etc. The balance of the product will normally be

water.

V6 r S s chrtrler s it Gharh $
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A typical size for an average serving of margarine or other

spreads is 14 g. Preferred Menaquinone levels in the

margarine or spread are from 60 to 600 pg per serving, more

preferred 75 to 400 pg, most preferred 100 to 200 pg per

serving.
Frozen Confectionery Products
For the purpose of the invention the term frozen

confectionery product includes milk containing frozen

confections such as ice-cream, frozen yoghurt, sherbet,

sorbet, ice milk and frozen custard, water-ices, granilitas

and frozen frult purees.

Preferably the level of solids 1n the frozen confection
(e.g. sugar, fat, flavouring etc) 1s more than 3 wt%, more

preferred from 10 to 70 wt%, for example 40 to 70 wts.

Ice-cream will typically comprise 2 to 20 wt% of fat, 0 to
20 wts of sweeteners, 2 to 20 wt% of non-fat milk components
and optional components such as emulsifilers, stabilisers,
preservatives, flavouring ingredients, vitamins, minerals,
etc, the balance being water. Typically 1lce-cream will be
aerated e.g. to an overrun of 20 to 400 %, more general 40

to 200 % and frozen to a temperature of from -2 to -200 °C,

more general -10 to -30 °C. Ice-cream normally comprises

calcium at a level of about 0.1 wt%.

A typical size of an average serving of frozen confectionery

30 material is 66 g. Preferred menaquinone levels are from 60

. o a1 LA A AN LA M LA ] AL BB 40 © « ie St e te g seepeen oL n e e o Sl AT IR AP i o <
Corzn AR Tt s nua M L WY IO SR A 18 A M T Y
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serving, more preferred 75 to 400 pg, most preferred 100 to

200 ug per serving.

The menaquinone may be encapsulated or combined with
emulsifiers, detergents or other agents to ensure

solubilisation and stabilisation of the substance in the

Beverages, for example Tea Based Products or meal replacers

Vitamin K2 can advantageously be used to beverages for

example fruit juice, soft drinks etc. A very advantageous
beverage in accordance to the invention 1s a tea based
product or a meal replacers drink. These products will be
described in more detail herein below. It will be apparent
that similar levels and compositions apply to other

beverages comprising vitamin K2.

For the purpose of this invention the term tea based
products refers to products containing tea or tea replacing
herbal compositions e.g. tea-bags, leaf tea, herbal tea
bags, herbal infusions, powdered tea, powdered herbal tea, .
ice-tea, ice herbal tea, carbonated 1ice tea, carbonated

herbal infusions etc.

Typically some tea based products of the invention may need

a preparation step shortly before consuming, e.g. the making

" o asad

of tea brew from tea-bags, leaf tea, herbal tea bags or

herbal infusions or the solubilisation of powdered tea or
powdered herbal tea. For these products it is preferred to
adjust the level of menaquinone in the product such that one
serving of the final product to be consumes has the desired

levels of menagquinone as described above.
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For ice-tea, ice herbal tea, carbonated 1ice tea, carbonated

herbal infusions the typical size of one serving will be 200

ml or 200 g.

Meal replacer drinks are typically based on a liguid base
which may for example be thickened by means of gums oOr
fibres and whereto a cocktails of minerals and vitamins are
added. The drink can be flavoured to the desired taste e.qg.

fruit or choco flavour. A typical serving size may be 330 ml

or 330 g.

Both for tea based beverages and for meal replacer drinks,

preferred menaquinone levels are from 60 to 1,000 pg per
serving, preferred 60 to 600 pg per serving, more preferred

75 to 400 pg, most preferred 100 to 200 pg per serving.

The menagquinone may be encapsulated or combined with
emulsifiers, detergents or other agents to ensure

solubilisation and stabilisation of the substance in the

beverage.

For products which are extracted to obtain the final

t 1

product, generally the aim 1s to ensure that one serving O:
200 ml or 200 g comprises the deslired amounts as indicated
above. In this context it should be appreciated than
normally only part of the Menaquinone present in the tea
based product to be extracted will eventually Dbe extracted
into the final tea drink. To compensate for this effect
generally it is desirable to 1incorporate into the products
fo be extracted about 2 times the amount of vitamin K2 as 1s

desired to have 1in the extract.

vt Aradas wNe N AR RN oo WA Mt AR IRy G b e TN Ty e s A (LA ST P AOAR A AATTERMITS GRS M AR e b ms AL R A A
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For leaf tea or tea-bags typically 1-5 g of tea would be

used to prepare a single serving of 200 ml. Preferred levels

—
p—

of vitamin K2 in the tea compound of such products would be

from 60 to 5,000 pg per serving, preferred 60 tO 600 pg per

serving, more preferred 75 to 400 nug.

If tea-bags are used, the Menaguinone may advantageously be

incorporated into the tea component. However it will be
appreciated that for some applications it may be
advantageous to separate the Menaquinone from the tea, for
example by incorporating it 1nto a separate compartment of

the tea bag or applying it onto the tea-bag paper.

Salad Dressings or Mayonnailise

Generally dressings or mayonnalse are oil 1in water
emulsions, The oil phase of the emulsion generally is 0 to
80 wt% of the product. For non fat reduced products the
level of fat is typically from 60 to 80%, for salad
dressings the level of fat is generally 10-60 wt%, more
preferred 15-40 wt%, low Or no fat dressings may for example

contain triglyceride levels of 0, 5, 10, 15% by welght.

Dressings and mayonnaise are generally low pH products

having a preferred pH of from 2-6.

Dressings or mayonnaise optilonally may contain other

ingredients such as emulsifiers (for example egg-yolk),

stabilisers, acidifiers, biopolymers, bulking agents,
flavours, colouring agents etc. The balance of the

composition is water which could advantageously be present

Y e s R AT NECTUR TV I (A e s, o D A R
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4t a level of 0.1 to 99,9 wt%, more general 20-993 wt%, most

preferred 50 to 98 wts.

A typical size for an average serving of dressings oOr

5 mayonnaise is 30 g. Preferred levels of vitamin K2 1in such

products would be from 60 to 5,000 pg per serving,

preferred 60 to 600 png per serving, more preferred 75 to

400 ung.

10 The menaquinone may be encapsulated or combined with
emulsifiers, detergents or other agents tToO ensure

solubilisation and stabilisation of the substance.

Meal replacer snacks or bars

15
These products often comprise a matrix of edible material
wherein the menaquinone can be incorporated. For example
the matrix may be fat based (e.g. couverture Or chocolate)
or may be based on bakery products (bread, dough, cookiles
20 etc) or may be based on agglomerated particles (rice,

grain, nuts, raisins, fruit particles).

A typical size for a snack or meal replacement bar could be
from 20 to 200 g, generally from 40 to 100 g. Preferred

55 levels of vitamin K2 in such products would be from 60 to

5,000 pg per serving, preferred o0 tO 600 pg per serving,

more preferred 75 to 400 ug.

Further ingredients may be added to the product such as

30 flavouring materials, vitamins, minerals etc.
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The invention will be further illustrated in the examples.

ExamBles

Example I

Baxr

75 g of dark chocolate are melted at 70 °C and subsequently
mixed with 600 ug of menagquinone (MK-4) . The mixture 1s

poured into a bar shaped mould and cooled Qvernight.

Example II
Mi1ilkshake

100 ml of vanilla flavoured ice-cream are mixed with 100 ml
of cooled milk, 10 ml of strawberry syrup and 750 ug of
menaquinone (MK-4). The mixture is fed through a blender and

immediately served.

Example III

Nougat bar

Ingredient weight (g)
Water 70
Hyfoama (emulsifier) 3.5
Gelatin 2.0

sugar 515
Glucose syrup 60DE 250
Glucose syrup 35DE 250
Skimmed milk powder 115
Vitamin K2 (MKn) 2 mg

Fat 50

Method of preparation: dissolve hyfoama and gelatin 1n water
add 150 g of sugar and beat to foam, heat remalning sugar to

130 °C and add slowly to foam. Add fat, glucose syrup,
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milkpowder and vitamin K2. Allow to cool and divide 1n bars

of 50 g.
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CLAIMS:

1. Use of menaquinone in the preparation of a food product
for maintaining, optimising, strengthening or promoting

cardiovascular health, wherein the food product 1s not an

eqqg.

2 . Use of menaquinone in the preparation of the food
product according to claim 1, wherein menaquinone 1s at a

level of 5 to 5000 ug per 100 g of product.

3. Use of menaquinone in the preparation of the food
product according to claim 1 or 2, wherein menagquinone 1s at

a level of 50 to 5000 ug per 100 g of product.

4 . Use of menagquinone in the preparation of the food
product according to any one of claims 1 to 3, wherein the
food product is not a highly proteinaceous food product such

as meat, fish, or dairy product.

5. Use of menaquinone in the preparation of the food
product according to any one of claims 1 to 4, wherein the
food product is a meal replacer, dietary supplement, 1ice-

cream, sauce, dressing, spread, bar, sweet, snack, cereal or

beverage.

6 . Use of menaquinone in the preparation of the food
product according to any one of claims 1 to 5, wherein the

menaquinone level 1s from 60 to 600 ug per 100 g of product.

7. Use of menaguinone in the preparation of the food

product according to claim 6, wherein the menaquinone level

is 75 to 400 pug per 100 g of product.
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8 . Use of menaquinone in the preparation of the food

product according to claim 6, wherein the menaquinone level

1s 100 to 200 ug per 100 g of product.

9. Use of menaquinone in the preparation of the food

product according to any one of claims 1 to 8 wherein the

menaquinone is a MK-4 menaquinone.

10. Use of menaquinone in the preparation of the food

product according to any one of claims 1 to 9 further

comprising one or more of calcium, vitamin D or magnesium.

11. Use of menagquinone in the preparation of a food product
for maintaining, optimizing, strengthening or promoting
cardiovascular health, wherein the food product is a meal
replacer, dietary supplement, ice-cream, sauce, dressing,
margarine, bar, sweet, snack, cereal or beverage, comprising

menaquinone at a level of 5 to 5000 ug per serving.

12. Use of menagquinone in the preparation of the food

product according to claim 11, comprising menaguinone at a

level of 50 to 5000 ug per serving.

13. Use of menagquinone in the preparation of the food

product according to claim 11 or 12, wherein the menagquinone

level 1s from 60 to 600 ug per serving.

14. Use of menaguinone in the preparation of the food

product according to claim 13, wherein the menaquinone level

1s 75 to 400 ug per serving.

15. Use of menagquinone in the preparation of the food

product according to claim 13, wherein the menaquinone level

1s 100 to 200 ug per serving.
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16. Use of menagquinone in the preparation of the food
product according to any one of claims 11 to 15, wherein the

menagquinone is a MK-4 menaquinone.

17. Use of menaquinone in the preparation of the food
product according to any one of claims 11 to 16, further

comprising calcium, vitamin D or magnesium.

18. Use of a food product for maintaining, optimilising,
strengthening or promoting cardiovascular health, wherein
the food product is not an egg, and wherein the food product

contains menaguinone.

19. Use according to claim 18, wherein menaquinone 1s at a

level of 5 to 5000 ug per 100 g of product.

20. Use according to claim 18 or 19, wherein menaquinone 1s

at a level of 50 to 5000 ug per 100 g of product.

21. Use according to any one of claims 18 to 20, whereiln

the food product is not a highly proteinaceous food product

such as meat, fish, or dairy product.

22. Use according to any one of preceding claims 18 to 21,

wherein the food product i1is a meal replacer, dietary
supplement, ice-cream, sauce, dressing, spread, bar, sweet,

snack, cereal or beverage.

23. Use according to any one of claims 18 to 22, wherein

the menaquinone level is from 60 to 600 pug per 100 g of

product.

24. Use according to claim 23 wherein the menaquinone level

is 75 to 400 ug per 100 g of product.
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25. Use according to claim 23 wherein the menaguinone level

1s 100 to 200 ug per 100 g of product.

26. Use according to any one of claims 18 to 25 wherein the

menaquinone 1s a MK-4 menaguinone.

27. Use according to any one of claims 18 to 26 further

comprising one or more of calcium, vitamin D or magnesium.

28. Use of a food product for maintaining, optimizing,

strengthening or promoting cardiovascular health, wherein
the food product 1s a meal replacer, dietary supplement,
lce-cream, sauce, dressing, margarine, bar, sweet, snack,

cereal or beverage, comprising menaguinone at a level of 5

to 5000 pug per serving.

29. Use according to claim 28, wherein said menaguinone 1s

at a level of 50 to 5000 pg per serving.

30. Use according to claim 28 or 29, wherein said

meanquinone level i1s from 60 to 600 ug per serving.

31. Use according to claim 30 wherein said menaguinone

level 1s 75 to 400 ug per serving.

32. Use according to claim 30 wherein said menagquinone

level 1s 100 to 200 ug per serving.

33. Use according to any one of claims 28 to 32, wherein

the menaquinone is a MK-4 menaguinone.

34. Use according to any one of claims 28 to 33, wherein
said food product further comprises one or more of calcium,

vitamin D or magnesium.
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