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Title: MIK o@gct enriched with ground eggshell. Thi s

i Qventi on re%? 1% t 0ods based on il k product s, whi ch PETANLISH0396 an
I ncreased cal cium content. - It is generally known that mlk
products nmake an essenti al - contribution to the cal cium supply of man.
When m | k products 5 are used as the only cal ci um source, however, a
consi der abl e amount of this cal cium source nust be consuned. In order
to i ngest the recommended daily dose of calcium it would be
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ai l ments cayapikh foodd maviefdrCiigitedifed dalicitn @vhteddte of these physical
ailments 15 is osteoporosis. In th Ib%rt of the_above, there is

a need for dairy It 15 G5ReTAd LihikaewR &hat | CAHCLS f@ks an essential
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i ntake. |In paocuntubdr this cameiumjepurc? mheti heenonsumed. t Inpoegeretdasty,

calcium = ingaGkChAd QabaxmeaﬁggChéip@!aBsarsfp&QgSihm,aggoaeakéeb nto the

body, in or 0 guarantee a h-calCiumintake froma preventi ve,
prophyl act i bepeEAaTyf §pEwinstance, toafrinkrddtetd. havihgens ohcnébked

cal ciumcontent @pre is a large group of people who consume only few
10 dairy products. In addition, partly as a consequence of the
' proportional'increase of the ageing population, there is an
increase in the number of people for whom it is important to
take in sufficient calcium to prevent physical ailments caused
by a deficiency of calcium ions. One of these physical ailments
15 1is osteoporosis.
In the light of the above, there is a need for dairy
products which are enriched with calcium.
Accordingly, the object of the present invention is to
provide milk product-based foods with an increased calcium
20 content, which foods are intended to prevent well-known
problems associated with a low calcium intake. In particular,
the object of the invention is to prepare tasty, calcium-
enriched dairy products which are properly absorbable into.the
body, in order to guarantee a high calcium intake from a
25 preventive, prophylactic point'of view.
Dairy products having an increased calcium content are
already known, for instance from European patent application
0 449 354. These known dairy products are enriched with
inorganic calcium salts, such as CaCO3, CaCly, Ca(OH)é,_and
30 Ca3(P0O4)2 or organic calcic compounds, such as calcium
gluconate, calcium citrate, calcium lactate, calcium malate,
calcium ascorbate, and calcium glycerophosphate, as well as

mixtures thereof.
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accor di ng, 50 this connection, in
partlcular epr|C| re efgﬁéggfs 1%95 s&glﬁ r1l%hrop q*ﬁﬁﬁ%ﬂﬂ appllcatlon 0
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ground egganehlich is SGppleabhvedf efhakk 0 be used, the
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Methods of preparlng the type of ground eggshell which is

used in the products accordlng to the present invention are

known. In this connection, in partlcular explicit reference is

15 made to European patent application 0 347 B899, U.S. Patent
3,558,771 and JP-60- 259160 - Although in fact ground eggsheli
originating from all species of birds can be used, the ground
eggshell is preferably prepared from the shells of chicken
eggs. A typical analysis of ground eggshell derlved from

20 chicken eggs comprises about 38% calc1um, 0.4% magnesium and
0.1% phosphorus. _The_calc1um is substantially present in the
form of CaCO;. o

EP-A-0 347 899 dlscloses pharmaceutlcal compositions for

the treatment of diseases or ailments caused by calczum

25 deficiency. While the object of the present invention is to
provide a prophylactically active product, EP-A-0 347 899 is
directed to more medical applications. In that patent
application it is stated that the product manufactured
according to the known method is most effective in powder form |

30 and is preferably ingested orally It does not teach anything
from which a skilled person might infer that the use of the
above-described eggshell product or in comblnatlon with dairy
products leads to lmproved calcium absorptlon and retentlon of
the total calc;um fraction.

35 Neither does JP-60-259160 contain such a teaching. This
Japanese publication describes the fortification of bakery raw
materials or raw materials for ground marine products to offer
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pregnant and nursi nntgers._ _ 3 Pat ] .
gr ound eggsh@qgéiéﬁ%mﬁﬁ?-uCt lshéQIPﬁgaggﬁat whi ¢f PESEBBRREATRBBI cal |y
Oral use in aseptieallySobtainmedndnfigornwsaeeite purpovegesmngrbiied eggshell
e ot o e, apaeRe 98" Rl eng | ehe PERRNZSPRELIE BILY' Get) SSkanren
t hat physically. Chemical treatments such as contacting the
eggshells with strongly alkaline and/or oxidative agents as is
prescribed, fdr instance, in Canadian patent specification
728,606, and in JP-53-44662, are not necessary, and are even
15 undesired for not leading to optimal results and, in addition,
considering the additional process steps. The ground eggshell
used in accordance with the invention is obtained under aseptic
conditions and/or while killing the germs by thermization.

The milk product enriched With calcium from ground

20 eggshell in accordance with the invention has a relatively high
calcium concentration or calcium density. For instance, it is
possible to increase the calcium content in whole milk to such
an extent that an adult need only consume 500-700 ml milk,
rather than about 1-1.25 liters, to achieve the required daily

25 calcium intake. Milk dry matter contains 1.2% calcium, 0.1%
magnesium and 1% phosphorus, the greater part of the calcium
being present colloidally in the form of phosphates. In milk,
amounts of about 3 g ground eggshell per 40 g dry matter can be
added in order to obtain a calcium-enriched product of good

30 taste. : '

In fact, the amount of ground eggshell that can be used in
the products according to the invention depends on the
consistency of the product to be enriched and on the mouthfeel
which the enriched product is required to possess. For

! 35 instance, structured or more viscous milk products, such as
yoghurt, fresh cheese, spreads, pudding, mousses, custard and
cheese, will contribute to preventing the relatively'heavy '




aseptically obtained and/or sterile or |ow germground eggshell 10 be.
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in plg%ets. As is well-known to those skilled in the art (see,

15 for instance: Swine in biomedical research. Volumes 1, 2 and 3.
Plenum Press, New York, 1986. Ed. M.E. Tumbleson), piglets are
suitable animal models for human food research. All this is
further elaborated in Example 8 in particular. '

In a preferred embodiment, the product according to the

20 invention is also enriched with a magnesium source, such as a
salt. Magnesium contributes to the maintenance of a slightly
higher pH of the extracellular fluids in the body. Because of
this somewhat higher pH, calcium phosphate salts from bone
tissue will go into solution less rapidly. From'the results of

25 Example 8 (wide infra) it follows that magnesium digestibility
is higher with ground eggshell as with another calcium source.

Although ground eggshéll already contains magnesium ions,
additional magnesium sources, e.g. Mg-containing sélts, have.to
be added to the eggshell-enriched dairy products in order to

30 achieve a desired physiological Mg/Ca ratio of 1:3 to 1:12,
inter alia with a view to optimum calcium retention.

Milk products in combination with eggéhell are described
in JP-61-199762 and JP-59-91861. These prior art documents do,
however, not point to any improved'calcium absorption and/or |

35 -retention obtained from this specific combination.

Furthermore, there is no indication in these documents from
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docunent s fredacentrated, structured, highly viscous and/or fermented form.
Structured or more viscous milk products, such as yoghurt,
20 fresh cheese, spreads, pudding, mousses, custard and cheese,
contribute, as stated, to non-settlement of the ground
eggshell. '
The milk proddct-based'product according to the invention
can moreover be brought into powdered form.

25 Suitable milk raw materials for the preparation of the
products according to the invention comprise whole milk, low-
fat milk, skim milk, cream, whey and buttermilk. Derivatives
thereof, such as caseins, casein phosphopeptides, whey

. proteins, lactose, desalted whey products, milk protein

30 hydrolysates, milk fat fractions and butter oil, as well as the
products mentioned in powder ferm, can also be used as raw
material. |

It is further possible to add known additives to the
ground eggshell-enriched milk products, for instance

35 microingredients such as vitamins, minerals, flavors, amino
acids (such as lysine, arginine, glycine, cysteine,
methionine), binders, emulsifiers, antioxidants, additional
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5 which a skilled person woul d deduce .a specific role of
magnesi u In fact, JP-61-199762 focuses on

”?&ﬂ%ﬂ met abol i sm
the specific eftect of vitamn K in the absorption of PETALIH03%i | e

dry mlk is 5 presented as source of essential am no acids.

JP-69-91861 relates to the conbination of the amno acid gl yci n,
citric acid, a lactic-acid-rich mlk fraction and eggshel l's or oyster
shells - as well as absorbable calcium 6 granul es. 10 Advant ages

are noreover gained when, with a viewto good - calciumTretention,
vitam n BUSRTHt FEgetBhlec FaitgoFaPEOtains, dexdgdmsas dietainyy dibers, | s

added t o dhe ground eggshell enri ched dairy product. Also, lactose, a
fluoride-, van i.on .sQurce or vitam n sources

such as A K % ec&ﬂvfﬁ 1885V?}&ePQWabFeGFPE%énﬁQxFHuWPEFfQEFaéﬂ £Reandl ci um
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Structured or nore viscous mlk products, such as yoghurt, 20 fresh

cheese, ?gaﬁagé_lpudding mousses, custard and cheese, " contribute, as
stated, 1o non-settlenent of -the ground eggshell. - The mlk

product based® presuiEinishesd @rrAuct (RS iprapayesh by dissolwimep\grouns
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preE%ratlon of the d’garo ucts according to the I nvention conpri’se
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conventional vitamin and mineral premlx in dry form, such that
the final product comprised:
68 parts low-fat milk dr, substance, 5 parts f1ne ground

15 eggshell 24 parts maltodextrin MD 20 and 3 parts vitamin and
mineral premix. o _ .

A composition was obtained, which:conﬁained per 100 grams:
20.5% protein, 14% fat, 2400 mg Ca, 500 mg Mg, 7 mg Fe, 3 mg

. zZn, 250 pg Cu, 94 pg iodide, 500 IU D3, 2500 pg B-carotene,

20 2500 IE vitamin A, 25 mg vitamin E, 50 ug vitamin K, 2500 pg
vitamin Bl, 4500 pg vitamin B2, 18750 pg niacin, 5000 pg
vitamin B6, 500 pg folic acid, 5000 pg pantothenic acid. 5 ug
vitamin B12, 75 ug.biotin:and.lso mg viﬁanin C.

The Ca:Mg ratio was 5:1.
25
In accordance with Example I by mlxlng a product was
prepared, startlng from low-fat milk powder,_a powder prepared
by jointly drylng ground eggshell and maltodextrln on a wheel

30 dryer after priorly dissolving the maltodextrln and ‘the ground
eggshell in water, and the vitamin-mineral premix in dry form.

Compared with the product accordlng to Example I, a
product of improved stability and apprec1atlon was obtalned,
after a milk solution had been prepared from th;s powder.
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The product comprised per 100 grams: 22.5% protein, 12.5%

10 fat, B% dietary fibers, 350 IUs wvitamin D3.
The Ca:Mg ratio was 4:1.

Example 4

A low-fat fresh cheese product was prepared, which
15 contained 10 g milk proteins and 3.5 g carbohydrates per 100 g.
Under stirring, per 100 g of this product, 3 g ground eggshell
was aseptically added until a homogeneous product of good taste
was obtained. _
Then portion packages were filled with the thus prepared
20 product.

Example 5

In accordance with Example IV, 3 g ground eggshell per
100 g was included in low-fat yoghurt which contained 4 g milk
proteins, 4 g carbohydrateé and 1.5 g milk fat per 100 g.
25 |
Example 6

60 parts sugared condensed whole milk which contained 8%
milk fat, 20% fat-free milk dry substance, 45% saccharose and
27% water, were mixed, under stirring, with 40 parts of a
30 mixture consisting of 45% saccharose, 20% fine ground eggshell,
5% vitamin and mineral premix and 30% water until a homogeneous

mass was obtained.
The thus prepared product was packaged in sticks.

35 Example 7

A powdered premix-product was prepared, destinated for
application in food products, for instance in meat and cakes,
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B6, 500 [err]g folic acid, 5000 [err]g_pantothenic acid. 5 [err]g

vitamn Bl12, 75 [err]g biotin and 150 nqgvitanin C. - The Ca: My
ratio was 5:1. 25 Exanpl e 2 I n accordance mﬁth Exanple I, by
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Fourteen castrated male piglets (COFOK). 5 weeks old,
weighing about 10 kg. were placed in a metabolic cage with a
Tenderfoot floor. In this cage the temperature was adjusted to
15 24°C, while the air humldlty was malntalned at a constant
level. The metabolic cage was illuminated with dayllght and
‘fluorescent tubes between 8.00 and 17. 00 hours
After an acclimatisation period of 6 days aﬁd_a pre-test
period of 10 days. the following'test wae'perforhed for 7 days.
20 On the basis of their weight and general health condition,
two groups of 6 piglets were selected from the 14 animals. Each
group was given an experimental diet, one ha%ing'l% calcium
carbonate, the other having 1% ground eggshell as most
important calcium source. The piglets were fed twiee a day,
25 receiving an amount of feed 2.2 times as large as their normal
energy requirement. The feed was given in a water:feed ratio of
2.5:1 and had the composition as stmariéed in Table 1.



10 fat, 8% dietary fibers, 350 IUs vitam n D3.

was 4: 1.

The Ca: My ratio

Exanpl e 4 A lowfat fresh cheese product was

prepar ed, W @P648678 ot ai ned 10 g mlk proteins and 3.5 g car bODNIe509%6

25

30

35

Under stirring, per 100 g of this product, 3 g ground

per 100 g.
eggshel | was aseptically added until a honmpgeneous product of good
taste was obt ai ned. Then portion packages were filled with
the thus prepared 20 product. Exanple95 - In accordance with
Exanple 1V, 3 g ground eggshell per 100 g was included in | owfat
yoghurt which contained 4 g mlKk proteins, 4 g carbohydrates and 1.5 ¢
mlk fat per 100 g. 25 TEWABPhEe Gomposition6Bfpaibgssygared condensed
whol e m | k which contained 8% mlk fat, 20% fat-free mlk dry
subst ance, , ek Ot
wi th 40 parfiagebdaeg® m xture p@asi sting of 45% saccharose, 20%fine
ground eggghel |, 5% vitam n_and _mineral prem x and 30% water until a
honbgeneoug mass was obt ai ned., . The t hus+pr ﬁg§produ t S
packaged i sticks. 35 Exanpfe/7caCQ3 A pomdggeéeggé -Sﬂ@&%@% was
prepared, destinated for ~ application in food products, for instance in
meat and ci WO 9 78
PCT] N 05/ opagRLey £5196 15.00
Wheat 60.65 - 60.65
10 |Wheat gluten meal 8.00 8.00
Casein 10.00 10.00
Fatl) 2.00 2.00
Premix?) 1.00 1.00
Salt 0.20 0.20
15 |NaH;PO4.2HO 0.50 0.50
MgO 0.10 0.10
KHCO3 1.00- 1.00
L-lysine HC1 0.20 0.20
L-threonine 0.05 0.05
20 |L-tryptophan 0.05 0.05
Cr303 0.25 0.25
CaCoO3 1.00 -
Ground eqashell - 1.00

1) Composition of fat mixture : coconut fat 10%, tallow 35%,

lard 35%, soybean oil 20%.

2) premix per 1 kg feed:
9000 IU vitamin A, 1800 IU vitamin D3, 40 mg vitamin E, 5 mg

riboflavin, 30 mg niacin amide, 12 mg d-pantothenic acigd,

350 mg choline chloride, 40 pg vitamin B3z, 3 mg vitamin K,

50 mg vitamin C, 1 mg folic acid, 0.1 mg biotin, 2.5 mg

CoS04.7H20, 0.2 mg NajzSe03.5H20, 0.5 mg KI, 400 mg

FeSo;.7H20, 80 mg CuSo,4.5H20, 70 mg MnO,, 200 mg 2ZnS0,.H>0.

40 mg Tylosin.

The faeces of the pigléts were collected in stoma bags

which had been attached to the anus, and analysed. For the
determination of the apparent digestibility of calcium, the



8 under dry m xi ng of 40% sodi um casei nate, 40% eggshell and 20%

magnesi um prem x based on | actose (m |k sugar). The Ca: My-ratio was
4.0:1.0. w anple 8 For the purpose of deternning the J
appar ent dioggefltsisﬁ(l ity of calcium the foll owi ng test %Egmﬁég’mi’ﬁed on
pi gl ets. In this test aseptic ground eggshell was conpared with

cal cium carbonate of a purity in excess of 98% 10 (conplexonetrically
determ ned) from Boom B.V., Meppel, 1 Net her | ands. ‘Fourt een
castrated male piglets (COFCK), 5 weeks 8I d, wei ghi ng about 10 kg,

were placg tﬁpeé é:}?c? Palels flQor. Inthls cage
t he terrperéjfféu?e@evé% adju ]&{ et}{gs %ﬁ@d&ﬁ‘ N RerhlPrﬁ ty was
mai nt ai nétere neasuredntThe stqr@/éqagsrmenﬁatemmeﬁ cﬁagd-wvas i 11 um nat ed

wi th dayl i ght 'ﬂ{éj faeceg lm& r%héd’l% %M §t 0‘%@@ u}lzlq.ot gu §]d 10

After an acclimatisation perlo days and a pre-test
days, th&@% dheiaff Reficghs Thens Sheedapcesy verps fregze- drle@a Uheubd5| s of

t hei rSWEIIﬂJiHo gl 7@ e lsalmphedl tahdcaaduybea, for cta\m@lq&xO%%teBtGaHagkg{s were
sel ect ed mthe 14 | mal s. p%l ven an experi nment al

di et AECEAREE. D KBOV, bERALAGURRe SPRSE RRGFAB-EoWeFeuNd
eggshel I camvm'ed to wepofhavkscebatantsource. The piglets were fed twice a

cner gy requi 1 Shenti8eBIBLRL R cbBPE:LiBats "TRe LPor EA° Y 4R Eride 0T, 4
and had fat vemposairuhatedsimomrthedampumadl ef 1Ca, Mg and cruddD £ 15678
PCT/NL95£00386ets, the amounts of these components in the wet faeces,

the feed intake of the piglet and the amount of faeces produced

bv that piglet. The average DC was determined per group. Table

2 summarizes the apparent DCs of calicium. magnesium and crude

fat.
15 _
Table 2. Apparent faecal digestibility coefficients of
calcium, magnesium and crude fat in the diets.
Component Diet
20
I / CaCOs IT / ground eggshell
Calcium - 66.9 £ 7.9 ' 71.3 £ 3.8
25 |Magnesium 34.0 % 36.3 % 4.0
Crude fat 77.8 % 78.3 £ 1.
Values given as average * standard deviation
30 The digestibility of calcium and magnesium is higher in

piglets that were given ground eggshell as calc1um source than
in the piglets that were given CaCoO; >98%. :
By correction of the data to a recovery of chromium of
100% the differences in digestibility coefficients of Calcium
35 and magnesium became evén larger (calcium 72.2 versus 66.7;
magnesium 38.2 versus 33.4 in advance of ground eggshell).
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9 Tabl e 1. Conposition of diets (%

I ngr edi ent D et 5 I / CaCC3
|k / ground evgggsgﬁé"ﬁm Bar | ey 15. 00 PCT/NL95/00396
15. 00 Wheat 60. 65 60. 65 10
Wheat gl uten neal - 8.00 . 8. 00 Casein
10. 00 10. 00 Fat [ﬂr] ) 2. 00
2.00 Prem x[err]) 1.00 : 1.00

I 20 L. 0. 2 :
EIZHE err]PQqerr]. Zﬂreeﬁq%lgelzlo diet Shqu:‘)'b the same dl%es(%:ijbility ¢®fsghe fat

fraction as tHe Xalcium carbonate diet did.l10 KHCO err]

1.00 , 1.00 L-1ysine HC 0. 20
0. 20 L-t hreoni ne - ' 0. 05 0.05 20
L-trypt ophan 0. 05 ‘0. 05 _
Crlerr]derr] 0. 25 0. 25 CaCCs
1.00 - Ground eggshel | -
1.00 25 1) Conposition of fat m xture coconut fat 10% tallow 35%
| ard 35% soybean oil 20% - 2) Prem x per 1 kg feed: - 9000 U
vitamn A 1800 IU vitamn D3, 40 ng vitamn E, 5 ny ri boflavin, 30
ng niacin am.de, 12 ng d-pantothenic acid, 30 350 nmg.chol i ne chloride,
40 [err]g vitamn B12, 3 ng vitamn K, 50 ng vitamin C, 1 ng folic

acid, 0.1 ng biotin, 2.5 ny



CoSerr].7Herr]0, 0.2 ng Na[err]Se(Jerr].5Herr]0, 0.5 ng KI, 400 ng

FeSO err].7H err]0, 80 ngy CuSCIerr].SH[err]O 70 mg MnJerr], 200 ng

ZnSq er r ] wihosnidis 40 ng Tyl osin. The f aec
iy,

piglets were collected in stonma bags Whl ch had attache

anuigwﬂﬂ t he det ermi nati on of the FHISEHEET ARG SSEENT |1 tY
cium the : WO 96/ 15678 REPLACED

Fg{aumﬁmam \mlzl““}armunt of faeces pelr2 pi gl et \igre rreasu: g;a _TL.ged _

stoma bags wer @ errptl ed daily. CLAIMBEhe faeces were wei ghed and
stored at -20[err]C until the end of the test period. Then the faeces
were freeze-dried, ground, 5 honogeni zed, sanpl ed and anal ysed for

cal ci um cbntend fpddfhased on mickk eproducts diviiich ks csuppberem tpdsyitihese
contents @é‘foPJ t ent - . The
%\Etétcoejfwm ent ﬁé:deérﬁi)&t s %H; ST Jov gerfmatfj\'/\rfeer ground

di gesti bi s ( of Ca, rude
cal cul at @9F$RRAL he anpbunts of Ca, My and crude fat in 10 the diets, the

amounts o, t heg ef SUIMRIFE g o @188im f13ee@Sch is alld® e%%qd#htda%t%f the

piglef and the anount of faeces produced by .t hat piglet e average
DC was ddtAFRATR RQUIGesy FUChafse 2 magngsslmrﬁla,l;es t he apparent DCs of

cal ci um 3mgnesifovdatcorddfg to cfiaim 15or 2, Wabka 2s ApBar eftikfgsal
di gesti bi |, |tg_1y c%effl cbent s of cal cium magnesi um and crude
fat in tl’f’ amin Conponent D et 20

A food according to any one of the preceding claims, which

food is derived from whole milk, low-fat milk, skim milk,
10 cream, whey and/or buttermilk.
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~I. 1 CaC( err] I'1-/ ground eggshell | ,

66.9 7.9 | 71.3 3.8 25 Magnesium II'W”H'I”MM”MI 6
36.3 4.0 Crude fat 77.8 2.1 *c e ] 1.4
Val ues gjp, Eeﬁhééeb%ﬂﬁaoﬁi Adxdevi ation 30 The digestibility of
cal ci umng.ag,wgﬁ,g@gmdgmb)s I gher 1n piglets that were given ground
eggshel | as cal ci um source than in the piglets that were given

CaCJerr] >98% By corr ect iienfiondl Ptentl Apiction No.[FETAN ©5/50304
chrom um of 100% t he di f f er enceselomiditges keitdditedt y o peef faggci ent' s of
cal cium 35 and nmagnesi um becane even larger (calcium72.2 versus 66. 7,
magnesi MaSSEOT V434/sY3B. 4 in advance of ground eggshell). WO
96/ 15678 ' PCT/ NL95/ 00396

11 The eggshel | diet showed tHala&ims di gestibility of the fat
fraction as the cal cium carbonate diet did.

1. A food based on milk products, which is supplemented with
aseptically obtained and/or sterilized or low-germ fine ground
eggshell, and a magnesium source.

2. A food according to claim 1, wherein the mégnesium source

5 1s a magnesium salt.

3. A food according to claim 1 or 2, wherein the Mg/Ca ratio
is 1:3 to 1:12.
4. A food according to any one of the claims 1-3 which is

also enriched with vitamin D.

10 5. A food according to any one of the preceding claims, which
food is derived from whole milk, low-fat milk, skim milk,
cream, whey and/or buttermilk.
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