PATENT SPECI FI CATION  (11) 1306402 NO DRAW NGS

19) (21) Application No. 15917/70 (22) Filed 3 April 1970 (31) Convention
Appl i cat i on—No—81+3—283—(32)—F++ed—3—-AprH—3+869—n (33) United States of
Anerica (US) (44) Conplete Specification published 14 Feb. 1973 (51)
International Cgssification A23C 21/00 (52) Index at acceptance A2B 1C I H
1L (54) A NEW H GH PROTEI N, CALCI UM FORM OF DESALTED WHEY (71) V\é,

AMVERI CAN HOVE PRO / protein, - c¢dl ci.um form of desal ted whey pro-

CORPORATI ON, t t |

and exi sting 3nge ?Lg : mm}f ﬂ’i}%@‘m @mogﬁ{: is&ﬁhgf%ﬁé 402
content is Stfate Del awar e, United Aneri ca, from04t00

per cent by wei ghtgy (ztlpgpgh%u%lllNS 15919%@.@6 K?r‘\ﬁg,, New C\gor k(1&)7 %A \}

solids content;

Anerica,, ‘do here G1) ?ﬁezsﬁlesé?
the invention for (33 ¢ g tuum at a t enper at ure ug
155[err]. until ﬁaﬁ%ﬁp‘”ﬂﬂ %PHPEWF@)%E" ® the method t \
solids content i oh . "CF’T?@?"M’BW?VH"M is to be perfor\eg
particu- cent off h&2 brigaagemymiecA2B0 1G B W described in and by
follow ng state- (c) cooling the evaporated product until at FeHH
| east 40 percent of the total solids content pre- This invention relat es to
a new high protein, cipit@#es NEFQHIGH FROTERY, CALOESHIRORM GROESALTHEDCE . | n
(d) separating the preci pitate from the par™M®&{ ar, it concerns a sol uble,

bl and, palat- coole ggw h product '

sotubi e (¢) ad) upiie e SR EOE RGP LA smmnmﬁﬁ%% g
bi ol ogi cal val ue, Vginjed BMH ExibtingMuider ﬂallmsum thy dr 0pf) @tealting vikey arﬁm%eoafsh Gonfdnd @
the maj or ~ri neral s Staztof &bwe%dm%&awmﬁtﬂwnw Sromh w itercem by oeigit af te gl
control | ed,amunt® 585 Third) ‘§Ff ﬁ\ W Yk H"fed“ ‘ﬁ’t’ ortion to a

cal ci um and_phospho e Olyl gﬁgﬁ?ﬂmmdg

adj usted Iiquid pora tnﬁﬁbeﬂ@ tht&ha‘Jn ﬂmmew«pr Qea5IS! &m:rs chili@r RIFARA40ID 60 lpkON
and then drying it boweicksiofsitelbe performed.30 b¢ particf  tehit of oy tolveight; The pr oduct  of
the iven-- The 18t krly F‘?f@“bﬁ‘ht”eﬂnflé’V thecfollgrring s‘a?ch @a%""lWﬁ pR9FHter Producs fuptl &t

the preparation of ORHSabaln ko HICRH ek BBy lge Be- el dr Aut P gr e
use in the dietary eadiagedimndt defaliédoRiely provuctf fia - @ﬁ&@aﬁﬁngf% pR@pitate from the
conventional aci d_castdulariasencerns p sofebje, bland, palat-  cooled product

facturing procesd® WE %&w‘%ﬁ h‘g&’f‘ P‘Z! I adjus |
the preparation of ,3 i Y ebSer or tﬁgcak"‘\%bf'dms’“&%?gﬁcfﬂﬁe'%ég}om

TABLE A Conpositi Onuﬁhfe Jﬁheaamanw]egm eghamounrs of oW (f) drymg%heraﬁg@dﬁﬂ;hﬁ%iuobyo a
wei ght Total Solid scalcxum and phosphorusg Egrther, it is @p3 solid or conenetdting Hhe adjusted liquid por-

ot e W et eme e R
Cl tionlsus&ulm ‘of £ 3 dl—at. 1 ugt ngpro-

use in the dietary management of renal insuffi- cess or for the conventional acid casein manu-

ciency.’ facturing process. The composition of 4 typical
25 The new process for the preparatxon-of high  cheese whey is set forth in Tables A and B.
' ' TABLE A '
Composition of Cheese Whey = .
. : : _- High Low Average
. Percent by weight Total Solids 65 6.3 6.41
pH. o . 645 6.2 637
Titratable acidity expressed as % w/w . _ o
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the dﬂute solution has a low electncal conduc-
tivity.

Secondly, the concentrated product is de-' "

salted by using any suitable technique, such
as electrodialysis, ion exchange procedures, re-
verse osmosis and collidal gel fractionation. In
this regard, the preferred techniques employed
are clectrodialysis and ion exchange proce-
dures. The "electrodialysis procedures - which
may be’ employed are exemplified by those de-
scribed in U.S. Patents Nos. 2,631,100 and
2,671,055, Alternatively, the ion. exchange
procedures are exemplified by those described
in U.S. Patents Nos. 2,477,558 and
2,584,158. The desalting is continued until the
total ash of the whey is reduced to 0.4 to 0.6
percent of the total solids. Preferably, this de-
salting is contimsed until the total solids com-
position comprises from about 12 to about 16
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vacuum at a temperature range from about
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of the toral weight.
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pH of the liquor is in the range of 6.0 to
7.5 and the calcium content thereof is prefera-
bly from bout 2.0 to about 2.5 percent of the
product s protein content. Preferably the pH
is- adjusted to a range from about 6.5 to about
7.0 and the calcium content to a range of about
2.3. to about 2.4 percent of the protein content
of the product.
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The psychol ogi cal aspects of nmanagenent of tation is continued for an
addi tional hour. This the diet of those sufferi ng fromchronic renal

|rrportant The patlent trat ed in a si ngl e effect vacuum evaporat or at 55
must subsi st on the product for long periods 135[err] maxinmumliquid
tenperature to 4 120 of times and failure to follow the prescribed
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Corn Q| 2311 gins Coconut G|

73 gns Total Weight 3084 gns TABLE V

Vi t ami-n—and oral Conposi-tion 5 am Palmi-t 3 1,599, 000 USP
uni t's/ ny 0.114 Beta Carotene 400, 000 USP units/gm 0. 087
Vitamn [err] (Cholecaliferol 1,000,000 USP units/gm 0.015 Vitamn E (d
al pha tocopheryl acetate 1360 | U gm 0. 644 Ascorbic Acid

64.0 [err] ri doxi ne HC- . 1.30 0.046 [err] ,
Cyancobal afin0 1% in Mannit'ol H964%2 0 007 Niacin. .
0. 256 Folie=Acid | Example III lowed by the addition @k fof @R mineral

Pant ot henat e c}(Ze,Ogo Glins. dof}f1 Waetaer a:i'goxg%lgl%cﬁl in?;e a salts(ise@®@n rlgtler Table. The mixture

jacketed tank and heated to F. Thereafter, is heated H, gt i penaiture
1.206 [err] 5843 ems, of the high protein, calcium form  for: less 847 érmﬁ: m%led. to
0.462 Kl 5 of desalted whey product as prepared in Ex- 145°F. The cooled i m fised
to make 35%t amgplt 10l 686 gho RGP Astobel 481 added & superhomogeniser, admixed with the water-
1, 306, 402 with agitation. The resulting mixture is ad- soluble vigintinARE Hable W\ ensdsthenospray

Pr obert i es of i i . s_.l_ &c s ic t '_ .'t éﬁg‘%ﬁm edible §0'1id fqrmulation

added

0

Protein of Table V are then added to the mixture fo- 9. 99% Fat

30. 13% pH (10% sol uti on) _ TABLE IV 6.61 Ascorbic Acid

32 ng/ 100 gm Phosphor us 121.8 ng/ 100 gm
Sodi um Fat Blend Cgmpbsitiony/ 100 gm Pot assi um

6.75 ng/ 100 gm Cal ci u . 7 hg/ 100 gmIron
35 mo/100 gmZinc  Com Ol 21898 10/ 100 gm
Magnesi um Coconut Oil 17.1 ng/ 100 Brasdshl ori de
(estimate)

..~ <1. ng/100 gm Siml ar;’x—the above
procedure i s repeated TPﬁ]eWW‘Péy which is desalted is entrate
utilising the high protein, calciumformof de- prepared by concentrating

whey under va- 30 . _ TABLE V
' Vitamin and Mineral Composition
_ gms
Vitamin A Palmitate 1,599,000 USP units/mg  0.114
Beta Carotene 400,000 USP units/gm  0.087

Vitamin Dy (Cholecaliferol 1,000,000 USP units/gm)  0.015
Vitamin E (d alpha tocophery! acetate 1360 IU/gm)  0.644

Ascorbic Acid _ ' 64.0
B, Pyridoxine HCI . _ 0.046
B, Cyancobalamin 0.1% in Mannitol 0.007
Niacin _ 0.256
. . FolicAcid ' 0.00157
Ca Pantothenate S _ 0.190
.FeSO4.'7H20 | : - 11.206
CuS0,.5H,0 ’ : 0.126
ZnS0,.7H,0 0.462
KI | SR 0.0016

Water is added to make 35%, total solids composition.
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s fromabout 20 WHAT W CLAIM1S: -

t he

of the total weight.
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1. A process for ehe preparation of a~
A process as clained in daim2, wherein protein,
the concentration step is conducted under va-*%

-cal ci um f or m of
35 =

cuum at a terrperat ure range from
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S carrled out until’

t he total

untit " the total
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the total
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&@{hg rﬁghéa%mg@mgvapor ati ng the desal ted

soli content i s about 24 to- 40 vacuum at

~bout 28 per cowty of “the. tet aI ‘weight. 15

' : 092/ A ocess ‘as clai med,
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cl ai ms, wherein theAdesal ting step (c) cooling (t.dsoa%evapor at ed product until
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conpri ses from about %?P% o about 16 percent 45

. projeiss, about 81 to about. 85

the about 0.8

per cent

to about 1.2 percenl’H
.. to about
the liquid portion
cal ci um hydr oxi de tPBhogphpmnge of 6.0 to
pot assi um and not
about 0.01 percent
portion to a
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then drying it to aCAlH ¢
step 2. A process agegl ainmed in C aim 1 V\here|3ns ﬁ,g/lwl ed out at a
tenperature range from

1, 306, 402 Zinc
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my/ 10QinglarPhimssbaer precedure is repeated

utilising the high protein, calcium form of de-

of Example II to afford
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WHAT WE CLAIM IS: —

protein, calcium form of a desalted whey pro-
duct which comprises: -

(a) desalting-whey until the ash content is
from 0.4 t0 0.6 percent by weight of the total
solids content;

(b) evaporating 'the desalted product under

vacuum at a ture up to 155°F. umhil
the total solids content is from 40 to 60 per-
cent of the total weight;

(c) cooling the evapomated product wmtil
at least 40 percent. of the total solids content
precipitates;

@) separatmg the precipitate from the
cooled product;

with cal;mm hydroxide to a range of 6.0 to
75; an
(t)drymgtheadjwedhqmdpomomtoa
solid, or concentrating the adjusted liquid por-
tion and then drying it to a solid.
2. A process as claimed in Claim 1, wherein

W th

' ——6—6TASTOrbi ¢ Acid t
the whey which is . desalted 1s12 l:ortaenlrgy;é 100 am -
|

prepargl by oma?
cuum at a i \ 210
untii 4 -total solids  cont nt Q m abou
to 30 Y Zl nc

3.A process as claimed inr Clann 2, wherein
the concentration step is conducted under va-
cuum at a temperature range from about 158°
to about 161°F. .

4. A process as clanned in Clalm 2 or Claim
3, wherein the concentration. step is carried out
until the total solids content is about 24 to
bout 28 percent of the total-weight. -

'5. ‘A process as claimed in any one of the
precedmg claims, ‘wherein. the desalting step
is carried out until the total solids composition
comprises from about 12 to about 16 percent
protein, about 81 to about 85 percent dactose,
about 0.8 to about 1.2 percent fat; about 0.4

..t _about. 0.6 percent ash, about.0. 12 to about
(e) adjusting the’ pH of the Tiquid pomon-'- '

0.20 -percent :calcium, a’oout 0.01. percent so-
dium, about 0.014 percent potassium and not
more than about 0.01- percent chlonde, all per-
centages being by weight.

" 6. A process as claimed in any one of the
preceding claims wherein the evaporation step
is carried out at a temperature range from

35

0

% %Lusti ng the pH of:
rcent so- .
di um mbs)m/mow per cent T
nmore than
)b F/rt‘é) $he adjusted liquid
solid, aws egnoeghr ating the
one.of the tion and .
#'n the evaporation

R

Too om..._




Magnesi um - 17.1 ng/ 100 gm Chloride
(esti mat e) ”lllll' uwmﬂmluml 100 gm Sinilarly, the above
procedure is repeated s desalted is a concentrate :
utilising the high prot éi n. cal ¢iuh formof de- prepared by concentrati ng
whey under va- 39 salted whey product of H3#80¥e Il to afford cuumat aé.
tenperature up to about 165[err]. 5 a conparable edible solid formlation.
until the total solids content |s from abo(RABEE VIHAT WE CLAIM | S: -
to 30 percent of the total "wei ghj, B %@ﬁ aartion of a
high 3. A process as clained in &ed g?%létﬂ%lfﬁ?%?ﬁﬁ&gal ci um form of
‘a desalted whey pro- the cd)uaemhauam on step i s conduct edssander va- 35
duct which conpri ses: TuunTat—a teggerature-Tange from
about 158[err] 10 (a) ded¥¥fg whey until the ash c{’)ﬁ? i-s to about
161[err]. fromO0.4 to 0.6 pesgent by weight of the totab505zy4 A process as
claimed in daim2 or Caimsolids content; 3,
wherein the concentration. S is carried out (b) evap?rP%vﬁ:l ng the desalted
product under until the totgl solids content is about 4 },o 40 vacuum at
a tenperature up to 155[err] until bout 28 percent of the total weight. 15
the total solids content ispHr(&0% &itibg 60 per - 5. A f6bcess as cl ai ned
in any one of the cent of the tot L, wei ght; ecedi ng
clai ms, wherein the desalti % ‘gd(c) cooling the evagbr afnééll%rgﬁlduct unti |
carried out until the total Pﬁ&bhod.ﬁ conposition at | eask14Gugencant of the
total solids content conprises fromabout 12 to about 16 percent 45
preci pit at es; Sodium protein,. abolit &% &Ryout 85
percent | actose, - 20 (d) psgRi@mating the precipitate grﬁrgg/toh%m about 0.8
to about 1.2 percent fat, about 0.4 cool ed product; ..
. . to. about 0.6. percent &slkivmabout 0. 12 to about (62P7ad}ng$1109|ag t he pH of
the liquid portion 0.20 pgrcent cal cium about 0.01 pgrcenz - wth
Zp ce

~

cal cium hydroxide to a rangé °f 6.0 to di um about 0.0 pot assi um
and not 50 7.5; and Zinc lrmm/mh@ﬁh about 0.01
percent chloride, all per- f) drying the adjust iquid portion to
a centages being by weight %Eaml , Or concentrating t b nglg l'iquid

por - 6. A process as cl aichRgde (Bummy one of the ti on<ﬁndn{gyl@mggry| ng it
to-a solid. pr ecedi-rg—et-at-e—wheret-r—the—evaperati-en—step- 2

process as clai med igimfidrigi i lbov«WBx%Ee@ﬁr@ is tePeate@ ItheS Pn) Whnidt is %es‘él?emqg @a&b&lﬁrate

range from 55 - ufllising the high protem, calcium form of de- prepared by concentd bé&Oaner va- 30
9 about 120[err]_t ealtebw ampiet ¥ |to plficsd t gngh at a plput s °F.
concentrated pr otud £ouRere ‘ﬁﬁs rtion. 5 from“§ f%e . about 20

el ectrodi al ysis unt |1I Mon eOoNhgHt P sq da b, wherein
wei ght . protetnp Eﬁn 6fra)da;aa1 tdPwhe prol 6 tl,medfomemt-aupr dpeib mndx&&dimdeAva- 35
process as cl al g‘%%d eswh rein to '85 :P‘g? e'eﬂﬂtﬂmve&’@-tfp@ege fymeabeys 158°2
‘percent fat, ‘}m?% ut n

0.6 percent ash 0 Egd’ er centé:%l} (ta:?e\ggp&r; éa}%(af Eaén%ﬁ;“:

to about cal cium e(lz)cnwapothnﬁklthpecsaiemtpr@und updey  adodiuthe Dotdl Golids certtena is about 24 to 40

t enperature ran el PoEta8 BTeR A crashto 01, per -
o e brer 1], ok DA e 8 108 05 B P ol 1 R AEL R I L
per cent ages bei ng bycweb@gt e i%p&gmspr&dqmamhemﬂa&kubﬁuhﬂﬂmo Q position
60[ err] (c) eva mi%wth@f eﬂeeeﬂalrsohﬂya:bxy@ed cmwdudtomlibomtdﬂ@ bnfr 6 pezoamt 45

t hereafter hol dingPERR r under pus 8y R t\a?f
75 ture in thi slzé]aang% f%eg% aﬁd" Fitonal "b r E;’E‘“%’(ﬁz lzﬁ‘jﬁ ?1

the total solids cowé)exjusting the pH of the liquid portxon 0 20 percent calcium, about 0.01 percent so-
with calcium hydroxide to a range of 6.0 to dium, about 0.014 percent potassium and not 50
7.5; and more than about 0.01 percent chloride, all per-
25 (f) drying the adjusted liquid portion to0 a  centages being by weight.
solid, 'or concentrating the adjusted fiquid por- 6. A process as claimed in any one of the
tion and then drying it to a solid. preceding claims wherein the evaporation step
2. A process as claimed in Claim 1, wherein is carried out at a temperature range from 55




from about five to seven hours. Is from49 to 60 percent of the
total weight; 8. A process as clained in any one of the (d) gradually
cooling the evapoarated pro- preceding clains wherein step (e) is carried
duct wth stirring over a period.of 22 to 15 out by adjusting the pH and
calciumcontent 24 hours, until at |east 40%of the total solids 80 of

t he | |qU| d portion m mucllllmmm“?m de content precipitates; to a pH
range of; about 6.5 Vm H (e) separati ng the precipitate from
the a cal ci umcontent fromtabdut 2.2 to cool ed product by ¢
centri fugat |"b+=i percent of the protein c Ln_zﬁ_gi_t_he product—)

adj usting the  plaboan d200 b GbddMEOrH. antil B0 total 9. (B ey @soemﬁ“aadrm@mrbmny
one of the of sﬂiﬂecdnteqtmscfmpmbmltoﬁ 1 abput F4| cﬂ%ﬁ%@ gl ‘bg
TC 5 EG p? Ty

cl ai ms wherein @Pﬁﬂﬂé‘iﬁm ai%éﬁy@ . QuaeilH ﬁ”‘%@‘@

cal ci um porti ?n theScodl afamua;ﬁ:gurm a8 percéaea&;auuuz tdmm aer&ntt 070

2.4 percent o dharmemmam labcult 0103 lesut
content of the ﬁrlmdla lone EP sé%g% i{;’“ gplfﬁ
(g) concentrati qg}fﬁ%m | o‘f?“ brbcufi
percent of thg 4Dseor, adle Pesdd 0 Eun &Oﬁhﬂaﬁ()atta)teir@%t&fehjmge%m 75
wei ght; and therut hemas&memdrraataddudnalcpsn@ gfori20 toriFyIF. uhtd tbﬂ)toall salid$ o g%!'&‘f“
content is frommabwtﬂ@t? sdr| ed ?‘d:d&?oﬁffﬁgheew e hier cent
of the total wei dmpw » c,,éﬁdfo&u $an Rk 19 & 2 E}
spray drying fsheugn cdmp&hnenthlgthoms,aheuaaleastadmloﬂﬂmtamimhda‘ 80

desal t ed whey tofcm l1q mdmhtcalm dirdrexidep rm@g precipitates;

A process for tHeap aB’Ht . t %effl"%ntaeer
) of ért:waa a@(;ﬂ‘éq %gga@i;%‘gf

vacuum at a - pr ahee GIMRIR lcoi
range of 158 40 gfo suru edt Qny &m tmhuaf cﬁ pm wmmawumshyu:osﬁge 85

content is f romp’ieﬁ:echng %mpwhmnthe adjugted) liquidnctorg P! trP %’gﬁ ‘\H‘tl%/
under - of the t otpaftiondy gipeente e agmdeflsvggm;“ of & Coment ok Peéce?t PRt
range from 158 ttang%gunul tt?% E dnfekt & ?ﬁ%mcon‘{ &brlc gﬁlﬁeQxdﬁiﬁt&d iRyfid portion

161[err] untids tdbeuttat @l absal 4sd§ermmfeﬂ.e thtsl fatoaTteﬁlﬁeratﬁJ@GmeﬁémMB@ItallyWS 90

until . the ash cogfﬁ&%@fga?m%mnw@& n;ﬂég‘“ ¢ s¢ gi‘?meﬂ??&ﬂ‘ﬁ‘ 3@ to
0.6 percent of tKE (b . qgla ed
product “by (c) qgg,oqggt °°f§f fﬁ;l Id %9 ésr?l% oA sq&g oduct el ectrodi al yg%rs
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