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quantity of mlk necessary for their nutritional needs. 15 One litre of
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cal ci um of ek etetic ucts having a conposition simlar
that of Billd aHddinhased %W%I@gl%ﬁlﬁﬁ%%@mﬁ t is desired to

manuf acture non-acid liquid products, in particular long life products, for

exanpl e ultra-pasteurized or sterilized product o nt of fact, many
potenti al | y GRIEHNM &8 @uninRaLtant & R n%?l%t’e‘r‘ TLHiPRaftt he sol ution

consi sti ng afamaddisng idb ;idz&sn:xsledﬁ Shutharect | }cdociwne iavmméesaay ford t hen
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i%ri no alTy poss

ul tra-pasteurization or |za ion, gener sThc
this heaf trﬁnﬁrﬁﬁﬂlﬂdkﬁnﬁn3ﬁhiq|ﬂﬂnﬂmﬁtqhQinﬁm which is degraded fromthe
poi nt of V|em10f 30 physico-chenmical stability and organol eptic properties.
The addition, |nso uble salts before heat. treat ment does not have the
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vi de e t oces accor to EP 5 79
con5| sts of ?iac?g’ trﬁfcllg%ln]iﬂ]ng‘%c;esgsea[ 13 ngoragtgh %u%lms g e‘g? cal ci um
salt, oftshe&neg rleé;meng:ﬁ hwel YK g enrer alnky tmtmtapmwmatelyl\m%czm z
metering it da @alQ:ng,tcti on line for a previously sterilized m |k product.
The addition of bef ore UHT AU- A-88768/82. a calciumsalt stabilizing
the during storage. to calciumsalts and pol yphosphate to a whol e treat nment
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have the 15 aforenentlo I'sadvant ‘ages,
for example ultra-pasteurlzed or sterilized products. 1In
point of fact, many potentially useful calcium salts are
soluble in water, so that the solution consisting of adding
25 these salts directly to the raw material and then
) subjecting the mixture to heat treatment, in particular
ultra-pasteurization or sterilization, is not generally
possible, since this heat treatment leads to a finished
product which is degraded from the point of view of
30 physico-chemical stability and organoleptic properties.
The addition of insoluble salts before heat treatment does
- not have the aforementioned disadvantages, but on the other
hand these salts settle rapidly at the bottom of the
package. I
35
A solution to this problem is provided, for example, by the
process according to EP-A-0 285 795. It consists of adding
thickening or gelling agents to a suspension of calcium
salt, of heat treating the mixture and then aseptically



Accordingly, the invention concerns a mlk, a mlk-based beverage o
dieteti:c product enriched in calcium in liquid formand heat treatéd,MAYﬂmZ
characterized in that it 20 contains a quantity of calciumin a soluble
format |east 20 %greater than that naturally contained in mlk, which is
free froma thickening or gelling additivé, that its pHis close to the
natural pH of mlk and that it renmai ns honbgeneous w thout the well-known
phase separation or i 25 adverse chapges to the taste and storage during
Its keepi ng MRKSIGNT W hith & HRrieeden ot ineel pHvenP¥8riowELK is understood

to be ani malgdddik i dePM OV rSeep, goats or canels. It may 30 be a
vegetable mlk, for exanple soya. A beverage or dietetic product is

understood to be a product which is nutritional in nature and has a
conposi ti on THenddtition haf edleduk, sahtenawed polyprespngtehtbdaenhole
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is free from a thickening or gelling additive, that its pH
is close to the natural pH of milk and that it remains
homogeneous without the well-known phase separation or
25 adverse changes to the taste and storage during its keeping
period.

Within the context of the invention, milk is understood to
be animal milk, from cows, sheep, goats or camels. It may
30 be a vegetable milk, for example soya. A beverage or
dietetic product is understood to be a product which is
nutritional in nature and has a composition similar to that
of milk, intended for feeding children, adolescents or
adults.
35
A milk of this type, a beverage containing such a milk or a



21 MAY-2U02 4 The calciumsalt is preferably selected fromcal ci um

gl ycer ophosphate, gluconate, and | actate and the calciumsalts of and hAMAY 2002
acids and m xtures thereof. 5 According to the desired degree of

enrichment, the solubility of the calciumsalt and the UHT treat nment
conditions, the salt or the mixture in quéstion will represent preferably
0.31t0 0.9 %by weight of the final mlk product. For exanple, if the
product is pasteurjzed, to the quantity added may be greater than_in the
case of a ndHetatingerdugt mpadtewholr i oFebi-S Brmeqd 2ax | Paimmeds he

gl uconate i £d@fnime Pred e5Ie€t aancaidgt ion f5td. 6 to 0.9 % by weight.
For a m xture of gluconate and 15 lactate, the preferred concentrations are

0.3 to 0.6 %by weight for gluconate and ¢ 0.2 % by weight for lactate. A
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preferred c taratd [ At % by I ing.to a
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suited in particular to the case of an enrichnent at a high level with

cal ci um sal tfheMyaaltiaime dd kel sl TeRed thé hatdeefiéh ki Phed eto8dvBiehst he
conditions aof a relatively stri ngcgtnt UHT heat trea man# an_agueous
A” P g

suspension o SAGRSTAP %S Hragir A TRSH SOt eGhedr EAf e acid, to
in parti cul aalsdlec ity dermphed phate gl gl apdtos pdad el agtarconas eca dailum

| act at e, angaqtcadfciaq{n%ﬁrhoeogcf& %mquin’g&sfdezén%h&ééﬂr es thereof, its pH

is.adjusted t0 a value tween b. € suspension or solution
is heat treated and it is then netered aseptically in-line into the 15

previously Sl idrra@hninti! i GRAKS B | IS B pdndiaSEe dH€16846L 0MbNg, eXAFP! es
illustrate the invention. In these, parts and percenfages are by wei ght,

unl ess ?ﬂdiéﬁ?@@qﬂ?%WK?RRﬁﬂW%ﬂ%Fe%K)50 % compared with the quantity

naturally contained in the milk.

The invention also concerns a process for enriching milk or
a dietetic product in calcium, characterized in that the pH

25 of a liquid milk base is adjusted if necessary to a value
of between 6.6 and 7.2, that a soluble calcium salt of an
organic salt is added to it, and that the mixture is then
subjected to UHT treatment and packaged.

30 A milk base may be a milk, preferably a semi-skimmed or
skimmed milk, or a dietetic product with a composition
similar to milk. Such a base may be a raw milk, a heat
treated milk, a bactofugated milk or a pasteurized milk. It
may have been reconstituted by recombination from skimmed

35 milk powder, anhydrous milk fats and water.



Exanpl e 1 397 kg of skimmed raw m |k were subjected to pasteurizationgatMay 200
85C for 10 s, and were then cooled to 40C. 1.88 kg of 25 cal ci um

gl ycerophosphate, the solubility of which in cold water is 2 % and 0.58 kg
of trisodiumcitrate were mxed with 20 kg of this raw material and the

m xture was added to the renmi nder of thé raw material. After adj usting the
pHto 6.7 by adding 336 g of a 30 % aqueous suspension of 30 cal ci um

hydr oxi de, the liquid was_heated to 78C_and was then ultrapasteurized by

UHT with diFeetcaieandi fipett fenParetesgelyopedestesy t&om GHYHE™ he | qui d

to 78C by fagbeexprospratei ! gdagohakegeanaedaichattd0 apldagdde alai1khiGirbar and
then at 50 bait co?Ied.to 4C.§nd tgen.ggcka%e% in brick 35 packages, all

t he oper at i 3RS oPf ofPARCUREFEEaBPEUPBEEESR PEESMAY 27107 6 taking pl ace
aseptically. The cal cium content was 2000 ng/ 1, which was the equival ent of
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days storage in a r érated Circurt, n ase separati‘on was observed
nor any advéelubiéhahyesfttheheadgium spAtaaac: the UHfe trcakmeand a pure

white col ougend Pt UBREPeehedshot ar! eWefl ali xWuhle iWhigule stardresaanded
apprOX|nateIépto that of a nLIk with 2 %fats, Exanple 2 The procedure was
as in exanpf&PEeSERtePrefREERPIY5S -RgtBr O §I PYeME3RbS RS dhgnd 33 kg of
trisodi um cnilkt progduetusPdraegampelHIft that produictold splpactair iAR; for 5
s. The prop i .Lhe u obt ai r e.sane as. in e le 1
The callc%i um%%n‘?é?\ﬁfc\%vgg i@@%gn%%‘?{ g\%hfygﬁgf\é@cgrh%%sﬁgnﬁﬁ {6%ah O)éfﬁ[gl)chrrent
of approxi mereystpingenthulsxppestevriketionk orExsdeplid izatsiorhe procedure
was as in exanple 1, using 0.35 % of calciumgluconate. The cal ci um

gl uconate was added_to the previously pasteurized mlk and the pH of the
m xt ure waslhdFet84uGPPAtE 48 UEREN BBeNQBﬂf§ﬁ$ﬁ9’q&ﬂﬂ&%@?%ﬁkﬂ%wlﬂ«}ito
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weight for gluconate and < 0.2 % by weight for lactate.

A preferred amino acid salt consists of a pidolate or a
pyroglutamate, its preferred concentration being 0.4 to
20 0.6 % by weight.

According to a particularly preferred embodiment of the
process, calcium glycerophosphate is added to the liquid
product as a source of calcium in the presence of a calcium
25 chelating agent. The calcium chelating agent of choice
consists of a citrate salt of an alkali metal, preferably

trisodium citrate.

Calcium glycerophosphate constitutes a preferred source for
30 the enrichment in particular of a skimmed milk, in as much
as it has the unexpected additional advantage of whitening
the product, which overcomes the known disadvantage of the
greenish coloration of low-fat milks which have been
subjected to UHT treatment.
35
Use is preferably made of 0.3 to 0.5 % by weight of



21 MAY 200? 7 pH was then adjusted to 6.8 by adding an aqueous susperIsi MAY 2007
of .NaOH. The m |l k was reheated to 78C and ul trapasteurized by UHT at 138C
for 2 s. s A 40 % aqueous suspension of cal cium gluconate was prepared
separately and its pH was adjusted to 6.7 by adding a 30 % aqueous
suspensi on of NaOH and/or Ca(OH)2 and/or XOH The suspensi on was heat
treated and then netered in a hygienic manner into the previously

ul trapasteurized mlk, so that to the gluconate content corresponded to
0.65 % in tabyeenaphpephate. andeOntet Gr & Swés byowedghdn @ fpsdledgdd ng

hygi eni cal | ygbAtbrick packages. 15 The product obtained contai ned 1800 ny
of calciumpeéer litre, which corresponded to an enrichnent of 44 %wth
respect to the mlk. 20 Exanple 5 The m |k base, which consisted of a m |k
with 1.5 % Aaterdainag sbeanl azedrhgtibé ainbdd8Gehtr oFf the?2prbeesar,ocedure

was as in e 4 ith. r cal.cium.cqnsi sti.ng _of .an.aquequ
sol utionf oféggpéguﬁpl 8%g%§?§§Fu§§n§PS,gP%8 ggn%&nf%%ﬁf%ﬁ%@ﬁ'ﬁﬁi%h%ié%
correspondetevel3gith calriundsehtspmhigb atpudtiselyo t®. FTeaat widhhdate

treated andpdenppBteiRd anEBL ¢Ak! kohBliQibAe Skehi liedgd iRidik, base, 30 so
that the lactate content was 0.2 % and that of the gluconate was 0.325 %in

the final pFoELRISNYNEHE] Redte thaatEEFed2l02ABeANE SNERSHECICRYOF

hygi eni cal | yolatbehCksppekpaesd 8% a 2adclium sal1thePapdusigalicdiatad,

contalqu 1800 g oé/EaIC|gE1§ r I%tre, m9|ch co&respon%gd %Pt?n enri chnment

of apprdxi mid o BACYIRF | RELEEEG: TES™ RELFILR OL1yCerophosphate,
gluconate, and lactate, and a calcium salt of an amino acid

! and mixtures thereof, its pH is adjusted to a value of

between 6.6 and 7.2, the suspension or solution is heat

treated and it is then metered aseptically in-line into the

15 previously sterilized or ultrapasteurized milk base.

The following examples illustrate the invention. 1In these,
parts and percentages are by weight, unless indicated to
the contrary.
20
Example 1

397 kg of skimmed raw milk were subjected to pasteurization

| at 85°C for 10 s, and were then cooled to 40°C. 1.88 kg of
25 calcium glycerophosphate, the solubility of which in cold
water is 2 %, and 0.58 kg of trisodium citrate were mixed
with 20 kg of this raw material and the mixture was added
to the remainder of the raw material. After adjusting the
pH to 6.7 by adding 336 g of a 30 % aqueous suspension of
30 calcium hydroxide, the liquid was heated to 78°C and was
then ultrapasteurized by UHT with direct steam injection at
138°C for 2 s. After co&ling the liquid to 78°C by flash
expansion, it was homogenized in two stages at 150 bar and
then at 50 bar, cooled to 4°C and then packaged in brick

35 packages, all the operations following ultrapasteurization



5 The procedure consisting of (pyroglutamat concentration to conditiphMae00?
Exanple 6 was as in exanple 4, with a source of calciuma 40 % aqueous
suspensi on of pidolate e) in a quantity corresponding to a of 0.45 %in the
final product, all other the process being identical. The product obtained
contai ned 1800 ng of calciumper litre, ich corresponded to an enri chnent
of approxinmately 44 % w th respect to the mlk. 21 MAY 2002 9 Cdainms . 1.

A UHT-treated m |k product conprising a mlk base containing constituents
of cal ci um §P§&€HOBIJIS§Sh§§€p’tﬁc§f}lldt'| on and constituents of a chelating
agent in solution wherein based upon the m |k product weight, the cal cium

gl ycer ophosphate_constituents _are a unt dr t, of fro 0 3%to
0. 355 and ¢ nERELERRING SHBREREoEE COB, Jalks HHasth s d e SR LRLE by
dry wei ght, off anpenwichieat 'of2 apfroximatredgu®s z%ccurtd1 nespeat aton the
wherein the Lk product does not contain an added thickening or gelling

agent. 3. AN TR product according to claim1l wherein the cal cium
gl ycer ophosphate constituents are inh an amount of fromO0.3%to 0.5% 4. A

m | k produchraeeoudi aaykO stbaiiel iWher eidt iR rehel@td ieatentnd pissdect ed
fromthe grogg consi st ngt(?];o trisodiumcitrate and tri OtaSSI umcitrate. 5.

A nilk prodi&P2REESPE HE (’?Ie£|vr?\dl e P& ANELHY IE § st & rmed
mlk. 6 . Atpstees3Infadddltiangi rt@eanbll—][k thragatee gpumid khirtosl umd 1l @ j ched with

cal ci unioconghkabggt@gdlfgg %a|1(6leIP ¥n¢iefk0p% ag%taﬁr%}:goase ium chel ating

agent to t 0 obtain CI um’enric aV| ng an
amount of capﬁrgwmateéasttozwg:r @zft@r mil&n wi tdalZiufiatimunt cont ai ned by
the ml|k base, adjusting the pH of the enriched mlk base to a pH of
between 6.6 to 7.2 to obtain a pH adjusted. product, subjecting the

pH adj ust ed product to UHT treatment ¥¥ABB@i%h a UHT-treat ed

cal ci um enrirﬁbeﬁrasbblﬂu&@owgt a&ndm@sdaaqﬂ@g it heewpitchﬁfhﬁﬁiksprmltl@f 21
MAY 2D02 10 Z § gces ccor% ng , t af“;g erein r%thl ckeni ng oé
gel I'i ng"ageft YFETRBESEPPE “ené 1M 1% b dSe O% FYHHfe ?W%%%e
t he pH adJ ushadtaeo@uq'_t tRela®men® ithpxhealadd eal maye cs@_otrh@_t st.he enri ched
m | k product packaged is free of added thickening and gelling agents. 8 . A

process according to claim6 wherein the cal ciumchelating agent is
sel ect ed fronet beopedtti ee0dF thienPpréfduct sutiaified Wette il ddmdaiassn um
citrate. example 1. The calcium content was 1850 mg/l, which

20 corresponded to an enrichment of approximately 50 % with

respect to the milk.
Example 3

25 The procedure was as in example 1, using 0.35 % of calcium
gluconate. The calcium gluconate was added to the
previously pasteurized milk and the pH of the mixture was
adjusted with a solution of NaOH and/or Ca(OH)s; and/or KOH
to the natural pH of milk. The mixture was then ultra-

30 pasteurized at 138°C for 2 s, cooled to 4°C and packaged
aseptically.

Example 4

35 A sKkimmed raw milk was pasteurized at 85°C for 10 s and the



9. A process according to claim6 wherein, by weight based upon th@?1 MAY 200
enriched m |k product weight, the cal cium gl ycerophosphate is added to the
m |k base in an amobunt of fromO0.3%to 0.9% 10. A process according to
claim9 wherein the anount of cal cium glycerophosphate is fromO0.3%to 0.5%
and the chelating agent is added in an anbunt so that the constituents of
the chel ati ng agent are present in the enriched mlk product in an anount,
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The product obtained contained 1800 mg of calcium per

litre, which corresponded to an enrichment of 44 % with

respect to the milk.
20 Example 5

The milk base, which consisted of a milk with 1.5 % fats,

was sterilized by UHT at 148°C for 5 s.

25 The procedure was as 1n example 4, with a source of calcium
consisting of an aqueous solution of calcium lactate/

gluconate, the concentration of which corresponded to 38 %

at 90°C, and the pH was adjusted to 6.7, it was heat treated
" and then metered aseptically into the sterilized milk base,
30 so that the lactate content was 0.2 % and that of the
gluconate was 0.325 % in the final product.

The mixture was cooled to 4°C and then packaged hygienically

in brick packages.
35
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(pyrog amate) in a quantity corresponding to a

concentration of 0.45 % in the final product, all other

10 conditions of the process being identical.

The product obtained contained 1800 mg of calcium per
litre, which corresponded to an enrichment of
approximately 44 % with respect to the milk.
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wherein based upon the milk product weight, the calcium
glycerophosphate constituents are an amount, by dry weight,
of from 0.3% to 0.9% and the chelating agent constituents

are present and in an amount, by dry weight, of up to
0.15%.

! 2. A milk product according to claim 1 wherein the
milk product does not contain an added thickening orx

gelling agent.

3. A milk product according to claim 1 wherein the
calcium glycerophosphate constituents are in an amount of
from 0.3% to 0.5%.

4. A milk product according to claim 1 wherein the
chelating agent is selected from the group consisting of

trisodium citrate and tripotassium citrate.

\ 5. A milk product according to claim 1 wherein the
milk base is a skimmed milk.

6. A process for obtaining a UHT-treated milk product
enriched with calcium comprising adding calcium
glycerophosphate and a calcium chelating agent to a milk
base to obtain a calcium-enriched milk base having an
amount of calcium at least 20% greater than a calcium
amount contained by the milk base, adjusting the pH of the
enriched milk base to a pH of between 6.6 to 7.2 to obtain
a pH-adjusted product, subjecting the pH-adjusted product
to UHT treatment to obtain a UHT-treated calcium-enriched
milk product and packaging the enriched milk product.
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7. A process according to claim 6 wherein no

thickening of gelling agent is added to the milk base, to
the enriched milk base or to the pH-adjusted product prior
to the heat treatment so that the enriched milk product
packaged is free of added thickening and gelling agents.

8. A process according to claim 6 wherein the calcium
chelating agent is selected from the group consisting of

trisodium citrate and tripotassium citrate.

! 9. A process according to claim 6 wherein, by weight
based upon the enriched milk product weight, the calcium
glycerophosphate is added to the milk base in an amount of
from 0.3% to 0.9%.

10. A process according to claim 9 wherein the amount
of calcium glycerophosphate is from 0.3% to 0.5% and the
chelating agent 1is added in an amount so that the
constituents of the chelating agent are present in the
enriched milk product in an amount, by dry weight, of up to
0.15%.



