This invention relates to a process for the production of a ski med .

of- reduced phosphate and calciumcontents. It is known that cow s mlk
can bé better adapted to the nutritional and physiol ogi cal needs of infants
by 5 depletion in mneral salts and enrichment with mlk serumproteins {
mor g*~seadi | y di gestibl e than casein. It is also known that the gastric
secrftll on of acid and pepsin is

- y( relatively lowin_i é s. gnd
that" a mlk adapted to the needs of infa'nts shoul d t hus havaﬁ @bﬂ
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buffering power. Accor di ngly, one known process for the production
of a mlk better QE?sted to the needs of infants conprises demneralizing a
| act oserum by i BR E;;:FQIB UfE IRRQDHQTJQN QF;\A\/S:K]M ML ng a caseinate

to the demineralized | act 0- ser um - Anot her known process conprises
reconbi ning the 15 constituents of milk, particularly casein or caseinates,
ultrafiltered | actoserum proteins, |actose, salt and vitam ns, in adequate
proportions. However, these processes are open to criticismin that they
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unknown const iggueNtsk igimed i1k JOWRMRIced YO hattee%eldndarclmsaadwnta

can be of considerahle value tq.the netabolism and 1.0 y I nfants.
The object of the ﬁeé‘@n?‘rﬁoﬁ'\% ag:hqogv tD abp%é?ﬁ%tﬁp'g&‘%?‘t% tHese
probl ems by actetwattsznmmailoramf ztl'tyesﬁﬂqumihateaedmd:ﬁ:alrcﬁms:m ents of
the ski med mde'i:te{ ‘%M iftﬂ trléeraﬁseséjﬁté ?ﬁrﬁp’%ﬁ%’}%ﬂ@'ﬂ% f0d 18 N rym

producti.on of a apt e to the need Anot her obj ect of
the present i RRORSIGF MOES 1735 ide B IRT KRIB SN (R IHE needst oFS iR Mt s

t hgs obt ai ned wfowah dHaelthdhafa s Kl restreth ol of Weibdmhipapslim ieduced (
phosphat e contreenltativelyh|lsowenldri mhtearpt_[ oces éhoart produlq{ naqiaapéeké m%ed m | k
needs of infants should thus have a low buffering power.
10 Accordingly, one known process for the production of
- a milk better adapted to the needs of infants comprises
demineralizing a lactoserum by ion exchange or by electro-
dialysis and adding a caseinate to the demineralized lacto-
serum. Another known process comprises recombining the
15 constituents of milk, particularly'casein or caseinates,
ultrafiltered lactoserum proteins, lactose, salt and
vitamins, in adeguate proportions. _
However, these processes are open to criticism in that
they involve the elimination of substantial quantities of
£ 20 minor, known or unknown constituents of milk. However, {
- some of these minor constituents can be of considerable value
to the metabolism -and physiology of infants.
The object of the present invention is to propose a
new approach to these problems by adequate reduction of the
25 phosphate and calcium contents of the skimmed milk itself
and the use of the precduct obtained for the production of
‘a milk adapted to the needs of infants. | Another obje
of the present invention is to provide a milk adapted to
the needs of infants thue obtained which itself has a
30 reduced calcium content and a reduced phosphate content.
To this end, the process for producing a skimmed milk



-2- 1 of reduced phosphate and cal ci um contents according to the present
invention is characterised in that a skimed nilk is acidified to a pH o
from5.2 to 6.0 and from 3.5 to 18 litres of the acidified skinmmed m!l 4
equival ent of exchanger :are 5 passed over an anion exchanger, followed
‘neufralization. The skimed mlk is preferably acidified to a pH of fro

5.4 to 5.6. It has been found that, if a skimmed mlk is acidified within
the indicated Iimts, the phosphate i Qns, are unexpectedly retained on the
“ani on exchanger preferentlally 10 to the citrate and C ions in contrast to
what is observed during the denmineralization of l'actoserum by ion exchange.

It has al sp begn faunted aGRLEPANLET iHaNGy ¢ LhAL cBHQeH@EYaT(,h%rB pna;t Qhe
ions, but also the Ca ions are thus re- tained .on the ani gn exc
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the phosphate 1ons, but also the Ca'' ions are thus re-

tained on the anion exchanger. ,

15”. In the context of the invention, an "acidified skimmed
milk" is understood to be a mixture of skimmeé milk and an
acidifying agent, irrespective of type. Thus, in one
embodiment of the process according to the invention where
a skimmed milk is acidified by addition of a decationized

20 lactoserum, the "acidified skimmed milk" is the mixture of
skimmed milk and decationized lactoserum. '
| In addition, the expression "demineralized lactoserum”
is used hereinafter to designate a decationized and de-
anionized lactoserum as opposed to a decationized but not

25 deanionizéd lactoserum.

Finally, the expression "total serum prcteins" is used
to designate the total nitrogenous matter of the lactoserum
determined as total nitrogen multiplied by 6.38.

The use of the skimmed milk of reduced phosphate and

. 30 calcium contents obtained by the prccess according.to the

| ' invention for the production of a milk adapted to the needs
of infants is characterized in that a mixture is prepared
which contains, in percent by weight based on the dry matter
of the mixture, from 15 to 25% of dry matter of the skimmed

35 milk of reduced phosphate and calcium contents, from 45 to 55%



of the mixture, from15 to 25%of dry matter of the skinmed 35 milk of
weed ﬁhosphate and cal cirum contents, from45 .to 55% -3- 1 of dry
of a dem neralized | actoserumand from 25 to.30% of fats. The mlk
- d'to the needs of infants obtained by the use of- the product. of the
process according to the 5 present invention is characterized in that it -
contains, in percent by weight of dry matter, from4.5to 5. 5% of casein, =
from™70 to 8.0%of total serumproteins, from25 to 30%of fats, 10
from54 to 62%of |actose, fromO0.2 to-® 4% of calcium fromO0.015 to 0.05%
of magnesium from0.10 to 0.17% of sodi um from0.4 to 0.6% of potassium
15 - fromO0.4 to 0.6% of phosphate, from0.3 to 3% of citrate, fromO0.3
to 0.45% ot chPHrd¥e makkentQf t3 ripiHetests ldlz ads de dtors examy andg feoh 2Be to
process accordimg é© £dwes i nvention may be fresh or re- 20 constituted
ski med cow s m | k. This mlk is acidified to a pH of from5.2 to 6.0 and
preferably to a pH Dt itk IRRES @ theripeesls dndafiantisi ebtednatd ble
| ower end by ttie pueeipf tthé @rafucnse the pModess WRROrdEAY, thbt the | i mted

di jsj fial retention 25 of the
phosphat e 1o CRe Rersrip At LS MY iy b Qe ePRans
Aci di fication FayPeecenk rbeweight foff dyamateenni th citric acid or
hydrochl ori c acid. #¥om 4)_r59f1§_5' reds o a s BNt ioned earlier on, a de-
_from 7.0 to 8.0% of total serum proteins,
- from 25 to 30% of fats,
10 from 54 to 62% of lactose,
| from 0.2 to 0.4% of calcium,. ' _ : ';J
from 0.015 to 0.05% of magnesium, o
from 0.10 to 0.17% of sodium,
from 0.4 to 0.6% of potassium;
15 from 0.4 to 0.6% of phosphate,
from 0.3 to 3% of citrate,
from 0.3 to 0.45% of chlorine.

The starting material used for caryring out the

process according to the invention may be fresh or re-
20 constituted skimmed cow's milk. This milk is acidified to.
a pH of from 5.2 to 6.0 and preferably to a pH of from 5.4
to 5.6. The pH range is limited at the lower end by the
Precipitation of casein. At its upper end, it is limited _
by the disappearance of the surprising preferential retenti&n/
25 of the phosphate to the benefit of the retention of citrate.
and chlorigde.
Acidification may be cér:ied out, for example, with
- citric acid or hydrochloric acid. |
In a preferred variant mentioned earlier on,_a'de-
30 cationized-lactoserum is used. It is preferred to use a
soft lactoserum,of the type produced, for example, by
cheesemakers making pressed curd and cooked c¢urd cheeses
and by.manufacﬁurers of rennet casein, decationized by
passage over a cation exchanger, particularly an exchanger
35 of the sﬁlfonic type.' A-lactoserum.such.as this may



30 cationized | actoserumis used. It is preferred to use a soft

| act oserum of the type produced, for exanple, by cheesemakers making
pressed curd and cooked curd cheeses and by manufacturers of rennet ca
decati oni zed by passage -over a cation exchanger, particularly an exchan
35 ©f the sulfonic type. A lactoserumsuch-as this my =~ -4- 1

advant ageously have a pH of from1.2 to 3.0. It is assunmed that, if a
decationi zed | actoserumis particularLyqsgiIable for carrying out the
process according to the invention, it i's because, by dilution, chelation
and 5 acidification, it exerts a triple effect in rel easing the Ca from
the casein m Cﬂ&&%&éﬁhgw AR TLIRA%ES g iiner ganisc gphosphatg from the
casein mcelle. In the foll'owmng step of the process accqrding to Ehe
invention, the2ssiRRd | tokilfndd RAEHONIFLE dGEPELTER 16 PARLIAULATLY
exchange(rj. : Tguft@,%(g\aﬂg_er;armjhﬁg |dn_|1_:ﬁaﬂ-ie @oate saf alcdee rduagertnatieanmoni um
or secondary o ertiary amne.type. R ha I b sed in the
OH form Ir1tréﬂv?ﬂﬁifntﬁé:dﬁlﬁéﬁ%?ﬁﬁ%ﬁﬂﬁ?%ﬁﬂﬁgé% ass%&aggép ?ﬁg exchanger
has a meanspH a¢idibicatiout, A axpramd triple efd@ataliinzaglee5ingref erably
with citric acifle ca THEoMim EEBNGcdBY ARG N Felikasker m of
citrate and/ or Cf anions. In that case, the phosphate é&ni ns are directly
exchanged for ERe LRPFIARLGRIVIPRSE LS HfitRT tat%d-cr?(fellﬁ‘cf'@é:?g i1 the pHis

. observed during passmgehevislldwimxchiamerf 2@ proceskhecsiondiog kol kkhies
passed over the,gohoDogxChANIRl1d{l fedlBlirld Hli il AR Haddelt Lied bdl's of
skinmed mi |l k pér éequrval ent of ‘exchanger capacity. =~ By renalnlnq bel oaw t he
mi ni mum ratPo enden| ewckaneRE - an Tivhecetehangsy may be "in pagbiriildte o5t
exchanger is USRE. quaBYrRXEgeshuish il sBxddaonddry ra it dtiary ohiicat edpe.he

hagsphat e content of . ski me - -
P %Qe gnignlexcﬁgggég may be used in the OH form. In that case,

the skimmeé milk which was passed over the exchanger has

a mean pH of from about 7.5 to 9 and is neutralized,

15 preferably with citric acic. The anion exchanger may
also be used in the form of citrate and/or Cl  anions.
In that case, the phosphate anions are directly exchanged
for the citrate and/or Cl anions and no increase in the
pH is obéerved'during passage over the exchanger.

20 The skimmed milk is passed over the anion
exchanger in a quantity of from 3.5 to 18 liters of skimmed
milk per equiyalent of exchangér_capécity. By remaining

below the minimum ratio thus indicated, an unnecessarily

»
=

‘high volume of exchanger is used. By exceeding the maximum
25 ratio thus indicated, the phosphate content of skimmed milk
is not sufficiently reduced. '
The skimmed milk of reduced phosphate and calcium
contents obtained by the process according to .the invention
is thus an intermediate prdduct intended for use in the
' 30 production of milks adapted to thé needs of infants. As
indicated abové, this use is best effected by preparing a
B mixture containing, in percent by weight based on the d&ry
. matter of the mixture, from 15 to 25% of dry matter of the
skimmed milk of reducedé phosphate and calcium contents,

35 from 45 to 55% of dry matter of a demineralized lactoserum



s\ not sufficiently reduced. The skirmed nilk of reduced phosphate and
.i um contents obtai ned by the process accordi.ng to the invention. 'is

/s an internediate product intended for use in the 30 production,of m I'ks
adapted-to the needs of infants. As indicated above, this use is best’
effected by preparing a m xture containing, in percent by weight based on -
the dry matter of the m xture, from15 to 25% of dry matter of the sKki me%®
m | k @f‘ reduced phosphate.and cal cium contents, 35 from45 to 55% of dry
matt ey .'of a demi neralized |actoserum _ @and from25 to 30% of fats. A
| act oserum demi neral i zed by ion exchange or by electrodialysis for exanple
may be used to prepare this mxture, although it is preferred to use a
sweet | acloseand flesmnes atd z2ak bhyf deces | onix atd bk Femie@iHadn zed

exchanger foll y i opi zati on_on_an anion .exchanger . So far as the
fat is concerngg?g?{) ?’g&g?%%r%%db foe u%%traocﬁi DERY @(fnt%é‘iaﬁ'iprjrﬁ Z2Y, pg| psed
amount of adde8ovPyepabeethbs mixekye oralthpigh niitxtis emefe dredprepaseda
dependi ng on_ 18wesbet e toke R | din Sid ATPEL B Iy Qledulsad MIRSPRA! g and

cal ciumcoptents and/or the denineralized | actoserumwas drie orehand,

for exanpl 8 byc&hta)- e¥ghagger $9lirwed Ly deanionizpti®mion @e andisal f may

be spray-driedekehangenpl .50 Fhe 2% | ¥hd hewst ohd aidirst Adant ad 4@ Pherreedy

of 15 infants 'tESSLé Qaﬁiflk_rggycggnggllos Ip%taeﬁ%garﬁ]t ent_an a{%%%'C d cal ci um
ove.

content. Its CoONPOSItlon is.shown - a AR 9fs trated by
the foll owi ng ERGfprBEei fathi ch the percentages quoted are by weight..
EXAMPLE 1 20 A &kynged1 fdhka vk O & il He SRS R HebdHRELY on
E:npln'[(e.nt of lgmvaa}rx]e _(e:gnc;[rarlnrtl.'l B‘%’ sffrﬂﬁgisxﬁfu'c noggrgguéeodnsph%esrphjé%oe r;indo ski rm‘ed
1 calcium contents and/or the demineralized lactoserum was o/
dried beforehand, for example by Spray—dryihg. I

‘necessary, the liquid mixture itself may be spray-dried for
'example; The milk thus obtained adapted to the needs of
15 infants itself has a reduced phosphate content and a
reduced calcium content. Its composition is shown above.
The invention is illustrated_by the follo&ing
Examples in which the percentages quoted are by weight.
EXAMPLE 1
20 B A skimmed milk having a pH of 6.6 and a dry matter
content of 9% and containing, expressed in mg of ions
per 100 ml of skimmed milk, |
270 mg/100 ml of phosphate. : .
_ 180 mg/100 ml of citrate - _ o
25 120 mg/100 ml of calcium
is acidified to pH 5.5 by addition of 1.9 g of citric acid
per liter of skimmed milk. |
The acidified skimmed milk is passéd over an anion
exchanger in the OH -form in a quantity of 3.5 1 of milk
30 per equivalent of exchanger capacity. The pH of the acidified
skimmed mik which was paséed_oyer the exchanger initially
rises to around 11.5 and then drops back to about 8.5. The
mean pH of the milk passed over the exchanger is 9.0. After
neutralization to pH 7.0 with citric acid, a skimmed milk
35 of reduced phosphate and calcium contenté is obtained which



270 nmg/ 100 M of phosphate 180 ng/ 100 mM of citrate 25 120 ng/ 100
of calciumis acidified to pH 5.5 by addition of 1.9 g of citric acid pe
liter of skinmmed m k. The.acidified skinmed mlk is passed over an anio
exchanger in the OH -formin a quantity ¢f- 3.5 1 of mlk 30 per equiva

of géchanger capacity. The pH of the acidified skimed mk which

over the exchanger initially rises to around 11.5 and then drops back to

about 8. 8.

ThehaBad fFFoPat ber gkt e sufd Yy @na [eendrdmsengén mg 9£0.

After neutralizajpbp8 perpPivd. M1 Wi hsiidndL miyaid, a skimmed mlk 35 of
reduced phosphate andéﬁ IC|z£g$onten S .is obtalned whi ch has a dry

matter content of 9%

BRP 8 6hs per 100 mi of ski mmed

mlk, 120 ng/ 100 m oisphmgphamen156frqﬂfmxleﬂ of citrate 5
ng/lOO g of cal ci um CEYR, %&y %%'ghlprocedure Is as described in
I red m |

Exampl e f except that t he

I'S passed directly over the anio

exchanger w t houEOMEARLBORAEXEMPLEhe pH of the skinmed 10 mlk whic

was passed over the emt@aﬁgsée@qg@é N ¢ 1250 9 d¥lr it prmlaaqtpqecqnt @RkepgMai ns
constant. Only the citrate jons are exchangfd for EXANPLE 2 The

sane skinmed nil kPad FHeEﬁﬁhﬂm% f“t%kakﬁcﬁ%ﬁ
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the phosphate content rema1ns constant. Only the citrate

and C1~ ions are exchanged for OH .
EXAMPLE 2

The same skimmed milk as in Example 1 is acidified
to pH 5.5 by addition bf'decationized soft lactoserum
having a pH of 1.8 and a dry matter content of 5.5% in a
quantity of 0.4 1 of lactoserum per liter of skimmed
milk. _

‘The acidified skimmed milk is passed over an anion
exchanger in the OH -form in a quahtity of 3.5 1 of milk
per equivalent of exchanger capacity. The mean pH of
the milk which was passed over the exchanger is 9.0.
After neutralization to pH 7.0 with citric acid; a -
skimmed milk of reduced phosphate and calcium contents
is obfained'which has a dry matter content of 8% and

- which contains; in mg of ions per 100 ml of skimmed

milk,
134 mg/100 ml of phosphate
134 mg/100 ml of citrate
46 mg/100 ml of calcium.
EXAMPLES 3-5 _
Various skimmed milks of réduced phosphate and

calcium contents are prepared. in the same way as in
Example 2, except that the acidified skimmed milk is
passed over the ion exchanger in different volumes of
milk per equjvélent of exchanger capacity.

The respective values of the volumes of acidified
skimmed

m -

D

was passed

57

n
h



exchanger in the OH -formin a quantity of 3.5, 1 of mlk per
(:;§§U|valent of exchanger capacity. The nean pH of the m 1k which was passed
er the exchanger- is 9.0. After neutralization to pH 7.0.with citric acid,

a skinmmed m | k of reduced phosphate and cal ci um cont'ents 25 s - .
obt ai ned which has a dry matter content of 8% and which contains, in nggf
ions per 100 mM of skimred mlk, 134 ng/100 m of phosphate 134 ngy/ 100
of citrate 30 46 ng/ 100 mM of cal cium EXAMPLES 3-5 Vari ous

- sklnned m | ks of reduced phosphate and, cal ciumcontents are-prepared in the
same way as in Exanple 2, except that the acidified skimmed mlk is 35
passed over the ion exchanger in different volumes of mlKk per eqU|vaIent

of exchagger a T e c V. t vol Ldified
e ;}&i‘fé %fs}!ed 86 LeERE ﬁi’&n sl L] (ﬁg?%ass'e%f

ski med assed_over 't ani on exchanger (v Ré nmean
pH s of the EHI'R ®fi He Ratkpubieh E@%rmﬁﬁ@é&?ﬂan@'@ HAEEngs) | (Meed dry

matter cont eph)of thBeaski maede fi édﬁni@ﬁ@%ﬁ%h@@&ﬁﬂnéa/%ntmew%h%r (dfyf
matter) and -the jon cég;ent of 5 t he n1|§ aft neutrallzatlo to pH 7.
(ions) are sPERPES RVEHENE SPEBRTITY &) Ttterinpnd RRalQfes taken

from Exafipl esheé mmdik2aéiterr ppettratitabien nto ﬁﬁlhe7 dht (aucnfs)t hae:est arting -

skimred m | K sBbfno RNk ebRoFKhENEhONe O e Atbr AbdBELRL ANGIPNS

colums .to 1 tate conpari
‘ons No. takeBqfrom Exampies hophd2 ApRoSPREAESd cthergin. (e

data of the starting skimmed milk are shown in the
extension of the pH, dry matter and ions coliimns to
10 facilitate comparison.

\/
2x. Nol. passed Mean | Dry ' " Ions T
No. 1/equ. pH matter phosphate citrate Ca
' % %mg/ 100 ml
|
15 |1 3.5 9 9 120 | 150 57
2 3.5 9 8 132 | 134 46
3 7 8.91 8 1201 121 44
20y 10.5 | 8 8 140 143 51
5 17.5 7.7 '8 150 130 55
Starting e ’ _ -
skimmed . 6.6 9 - - 270 180 120
25 |milk l
EXAMPLE 6

A skimmed milk is acidified by addition of a de-
30 cationized sweet lactoserum. The acidified skimmed milk
is passed over an anion exchanger in the OH -form in.a
guantity of 10.5 1 of acidified skimmed milk-per exchanger .
‘equivalent. '
A powdered milk adapted to the needs of infants is
o .35 prepared by mixing the skimmed milk of reduced phosphate’



my/ 100 M 15 1 . 3.5 9 9 120 150 1 5 e
3.5 .9 8 ° 134 134 46 3 7 '
8 120 121 44 20 4 10. 5 8 1 81 140 ,

143 =~ 515 . 17.5 7.7 - 88 . 150 1 130 55 ~-7
Starting skinmred 16.6 9 270 180 120 25
m e EXAMPLE 6 A skimred milk is acidified by addition of a de- 30
cationizell sweet dedtaskrium chimeteattisdithued obithdmed wiikk &sdpassesrh Diveed an
ani on exchanger i i i.n-a.g i 1, acidifie

skinmmed m | k per %(% %?%q_&(arm _eag{Jc{nvfaalqegtn. lé%%’o%@?’éalgnoﬁﬁ ggéﬁt ghgt%]'?ﬂ%reneeds
of infants is 35 @erRiRARS B MedarRt heseki eredhai Hkyomatéduced phesphate
,];8£ and 'C_th'CI um CrQit”':_EﬁE!xté,-t Lﬁ‘li%tdﬁfbtﬁ!yn?ﬁt‘ﬂeﬁﬂho? eﬁ%nskﬂméedmi@gt@ﬁgrum ?Ed -

at in su proportions a e mxture_contains, in percen S on the
dry matted of ther$HHISH PHOSPARIE BR) SRLEQAMOPOPPELSL] MhednPf KIBY 5
reduced phosphat emsattexxadLithe cderieriralizédSYaetodeyumathear 26f 5%hef fat.
‘dem neral i zed | ac 27..0% of fat. T ' ks.coepnc t y
evaporation in va%ﬁ%q%%%a 'ryl ma t-r?ec%nécg%‘t:tee_gt %gf gﬁé%%ﬁéﬁﬁaﬁs&%dﬁ?eﬁ
The powder obt ai né¥y Hest tEeTfantant odntidft 288 spgnogpravedyied. Thes5y The
details concerni wdEr ORGSR insld &S M ta@ePeshitbal 8k EBErMﬂthQtlély
products vol ved_or obtained in this Exanple are shown in the follow ng
Table in i ch the“percentages quoted are based on the :

The details concerning the characteristics and

composition of the various products involved or
obtained in this Example are shown in the following
\/ Table in which the percehtages quoted are based on thé
15 total weight in the-first.four'columns and on the weight
of dry matter in thé last three columns. To accommodate
them on the pagé; the column headings have been '
abbreviated. The full headings are as follows:

1st column (sk. milk): - starting skimmed milk
20 2nd column (dec..lact.): ' decationized
' - lactoserum
3rd column (ac. sk. milk): acidified skimmed
milk
~ 4th column (red. sk. milk): skimmed milk of
25 _ reduced phosphate and

calcium contents
N ~ 5th column (red. sk. milk): skimmed milk of
' ' reduced phosphate and
calcium contents

30 6th column (dem. lact.): demineralized
' : - lactoserum _
7th column (adapt. milk): milk adapted to the

needs of infants.
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in the first four- col umns and on the wei ght of dry
To accommpbdate them on the page,

cofum headi ngs have been abbreviated. The full headings are as foll ows: ’
1st colum (sk. mlKk): -sParting skimed: nmlk 20 2nd.
colum (dec. lact.): decat i oni zed | actoserum 3rd col um (ac\_:
sk. mlk): aC|d|f|ed skimed mlk 4th colum (red. sk. mlk): ™=
skimred mlk of 25 . reduced .
phosphat e and c ﬂ uUIUHI (Ted—Tsk: HiLK). sk med
m | k of reduced phosphate and Gontent Ld b ((: (o] &ynﬂa&? 1
lact.): dem ner cl|n{]$ ﬁgtose,ﬁm lﬁfﬁ(umﬂk( a sk -
m | k adapted to|the needs of ant -9-"red Sk. |midde sk.red sk.
_Sk dem adap —A Faet am A i —act= |= Ir\ m .
6.7 1.8. 5.% pi 7-5 7. % 7 6.11.86.%.Bry |7.5 759187 |8.8& |8.0
8.0 8.0 201 95 matter % Caseip % 2.8 of 20 2.0
25 0 5.0 fotat—Serumrpioter s % 0-6 076 0 - 0706 .5
12 7.4 Fats 9% Dry 0.1 [9-0.05/5% 0g8.0 0. (8.0 110 120 95
Lact ose % 5 rsattemﬁa 3. 3 5.9 61 86| 58 Ca %
0.115 0.002 0[e8+—b—042 8—58—16—34-10—28 :

Caseln % 2.8 0 2.0 2.0 125 0 5.0

Total Serum o :

proteins % 0.6 0.6 |0.6 0.6 7.5 |12 |7.4

Fats. % 0.1 0.05 [0.08 |0.08 |1.0 |1.0 |27.5 U

lactose % 5.5 4.9 5.3 5.3 61 8 |58

Ca % 0.115 {0.002 |(0.081 0.042 |0.58 |0.34 [0.28

Mg % 0.011 [0.001 [0.008 |0.006 [0.06 |0.02 |0.02

Na % 0.048 |0.06 0.036 [0.038 (0.40 }0.10 j0.15

K% 0.165 }0.016 [0.116 |[0.122 |1.40 |0.30 |0.45

Phosphate % 0.270 |0.150 [0.235 |0.130 |[1.70 |0.35 {0.51

| Citrate % 0.180 0.160. 0.174 [0.106 |1.25 [0.50 }0.50
ClL % 0.120 |0.100 |0.112 [0.093 |0.90 {0.08 [0.22 o

' The Cl content of the adapted milk is standardized

during mixing to a value of from 0.3 to 0.45% by

addition of KC1,

MgC1l

2

and/or CaCl,

9



My % 0.011 0..001-0.008 -0.006 0.06 0.02 0.02 Na % CL
0.048, 0.06 0.036 0:038 0.40 0.10 0.15 K% 0.165 O. "
0.116  0.122 1.40 0.30 Q.45 Phosphate % 0.270 0.150 0.235 0.{3 8’
1.70 0.35 0.51 Gitrate % 0.180 0.160 Dgl74  0.106 1.25 0.50

ClL % 0.120 0.100 0.112 0.093 . 90 0.08 0.22 The Cl content
of e adapted mlk is standardized during mxing to a value of from0.3 to
0. 45% by addition etags, [ERR] and/or [ERR]. - 10 - CLAIMS 1. A
process for the production of a skinmed m |k of reduced phosphat-e and
cal ciumcontents, 5 wherein a skimmed mlk is acidified to a pH of
from5.2 to 6.0 and.from 3. 8 tprdd@d4s t fes ofh¢ heraduditibed ski mrreskinmhdd per

equi val ent of exchﬁlri_g&r ange ppg@@ge&)v%h@%bess on aqggpha&gf s urh 0|J<§,\[\f>&1{3§1’

neutralization. as clal rre
wherein thé ski rrrreél’hﬁF’IeRnl & ok Imeddni bk aipHa¢ diddeds W 1o BHe 0f3 from

A process as claigmed1d B @ aelxm Igromies &8 ntdS18 11trégeof S‘éhém@@ldmié‘d i's
acidified with ci H{I’I C _.aci drochl Q“ﬁé aC| decat i oni zed

| act oserum 4. gmeg, 3§ AFvAENY P 3?‘&{1%89%&1‘& P e
skimmed mlk is oxerdidnednibhh exa:hdegat'l,orﬁczld@wzé@ by neltrdbbzation.
having a pH of from1l.2 to 3.0. 5. A process as clained in Caim
1, wherein the ani on exchanger resin is of the %uaternary ammoni um type or
secondary & terti&-y amineft ypeocessg.as claimedpr dBedslai® lo| aVieteinn

Gaim 1 wherein th@eansRImBXENAIAY 1S boibheich -td oampgy bh them 5.4

to 5.6.
~ 3. A process as claimed in Claim 1, wherein
15 the skimmed milk is acidified with citric acid,
hydrochloric acid,' or a decationized lactoserum.
4. A -process' as claimed in Claim 1, wherein
the skimmed milk is acidified with a decationized
20 " lactoserum having a pH of from 1.2 to 3.0.
5. A process as .claimed in Claim 1, wherein
the anion exchanger resin is of the quaternary ammonium
type or seccndary or tertiary amine type.
25
\_} 6. A process as claimed in Claim 1 wherein
the anion exchanger is in the OH - form or in the
form of citrate and/or Cl - anions.
30 7. The wuse of the skimmed milk of reduced
phosphate and calcium content obtained by the process
claimed in Claim 1
35

_
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_ /-a" m of citrate and/or C- aniong; 30 7.0+ -, The use of .
. e skimed mlk of reduced phosphate-and cal ci um content obtained by
the process claimed in Claim1 35 11 for the productiron of a mik

adapted to the needs of infants, wherein a m xture is*prepared which
contains, in percent by weight based on the dry matter of the mxture, from
15 to 25 %of dry nmatter of the skimmed mlk of 5 r educed phosphate arrg

cal ci um cont 98£Sth£r§%é§cwo§5o%Qfmﬂi,y é@é;%d Oéoagtéfo%reﬂﬁ ﬁ]e Heeds of

| act oserum and from?25 to 30 %of fats
infants obt alh&anb§: 18NeTehR AsBIXFAFeets i PFeRaned Whigh GPrisine msini n

percent by \A@égeénefbyweﬂ@ﬁ&eﬁaséaoaa%t&rﬁ réat/eaf SRS m i 1QfPe/ 0 10

8.0 % of total serumprotelns from25 to 30 % of fats

from54 to 63F9Pof S| §et de? ‘Pf'oﬁ?b mateen. of obhe dalmiadnnillomD. 015 to .

0.05 % of magaaﬁcam ph68ph8td 0248 @aﬂau%oioﬁ%ﬂ»gn £bm 45 to 55 % from
0.4 to 0.6 %of potassium fromO0.4 6 % of phosphate from0.3 to 3 %

of citrate, PFofifd B2tEeH. 9 %6?m1:‘h?{ﬁ]r’r1%ed lactoserum and from 25
to 30 % of fats.

8. A milk adapted to the needs of infants obtained_by
10 the use claimed in Claim 7, which contains in percent
by weight of dry matter, '

from 4.5 to 5.5_% of casein; o/
. from 7.0 to 8.0 % of ﬁotal serum proteins,
15 - from 25 to 30 % of fats, '
from 54 to 62 % of lactése,
from 0.2 to 0.4 % of calcium,
from 0.015 to 0.05 % of magnesium,
from 0.10 to 0.17 % of sodium,
20 from 0.4 to 0.6 %8 of potassium,
' from 0.4 to 0.6 % of phosphate,
from 0.3 to 3 % of citrate,
from 0.3 to 0.45 % of chlorine.
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