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1L (54) A NEW HIGH PROTEIN, CALCIUM FORM OF DESALTED WHEY (71)   We,
AMERICAN HOME PRO-  protein, calcium form of desalted whey pro- DUCTS
CORPORATION, a corporation or-  duct of this invention comprises ganised
and existing under the laws of the    (a) desalting whey until the ash
content is State of Delaware, United States of America,  from 0.4 to 0.6
percent by weight of the total 5  of 685 Third Avenue, New York 17, New
solids content;                              30 York, United States of
America,, do hereby    (b) evaporating the desalted product under declare
the invention for which we pray that  vacuum at a temperature up to
155[err]. until a patent may be granted to us and the method  the total
solids content is from 40 to 60 per- by which it is to be performed, to be
particu-  cent of the total weight; 10  larly described in and by the
following state-    (c) cooling the evaporated product until at  35 ment:
least 40 percent of the total solids content pre- This invention relates to
a new high protein,  cipitates; calcium form of desalted whey product. In
(d) separating the precipitate from  the particular, it concerns a soluble,
bland, palat-  cooled product; 15  able whey product which is high in
soluble    (e) adjusting the pH of the liquid portion  40 protein of high
biological value, very low in  with calcium hydroxide to a range of 6.0 to
the major minerals that are excreted in the  7.5 and urine and containing
controlled amounts of    (f) drying the adjusted liquid portion to a
calcium and phosphorus. Further, it is con-  solid or concentrating the
adjusted liquid por- 20  cerned with the new process for the prepara-  tion
and then drying it to a solid.      45 tion of this product. The product of
the iven-    The starting material is whey, such as, whey tion is useful in
the preparation of foods for  produced from any cheese manufacturing pro-
use in the dietary management of renal insuffi-  cess or for the
conventional acid casein manu- ciency.
facturing process. The composition of a typical 25    The new process for
the preparation of high  cheese whey is set forth in Tables A and B. 50
TABLE A Composition of Cheese Whey High      Low      Average Percent by
weight Total Solids              6.5       6.3        6.41 pH
6.45       6.2        6.37 Titratable acidity expressed as % w/w Lactic
Acid                          0.13       0.095      0.11 [Price 25p]  



2                                   1,306,402
2 2 TABLE B Composition of Cheese Whey on Total Solids Basis Percent High
Low      Average Protein                                14.41     12.18
13.0 Fat                                     1.54      0.78       1.03 Ash
9.00      7.92       8.48 calcaium                                  0.703
0.595       0.639 Magnesium                               0.154     0.101
0.131 Phosphorus                              0.794    0.673       0.728
Sodium                                  0.971     0.730      0.827
Potassium                               2.60      2.23       2.40 Chlorides
2.03      1.74       1.87 Citric Acid                             3.19
1.42       2.61 The process of the invention  will now be  percent protein,
about 81 to about 85 percent described in more detail. Desirably the
starting  lactose, about 0.8 to about 1.2 percent fat, material for the
desalting step is first obtained  about 0.4 to about 0.6 percent ash, about
0.12 5  by concentrating the whey under vacuum at  to about 0.20 percent
calcium, about 0.01 per- a temperature not above about 165[err]. until
cent sodium, about 0.014 percent potassium   40 the total solids content is
about 20 to about  and not more than about 0.01 percent chloride, 30
percent of the total weight. Preferably, this  all percentages being by
weight concentration is conducted under vacuum at a    Thirdly the desalted
product is evaporated 10 temperature range from  about 158[err] to about
under vacuum at temperatures up to 155F. 161[err] until the total solids
content is about  until the total solids content is from 40 to 60  45 24 to
about 28 percent of the total weight.  percent of the total weight. It has
been noted Although this process could be conducted. that when temperatures
substantially above without this concentration, the subsequent dia-
155[err] are employed the whey protein begins 15  lysis becomes highly
inefficient, in that, about   to coagulate.  Although no minimum tempera-
four time the volume must be pumped and  ture limit is necessary, when
temperatures be-  50 the dilute solution has a low electrical conduc-  low
about 120[err] are employed excessive crys- tivity.
tallisation of lactose takes place which may Secondly, the concentrated
product is de-   cause undue clogging of the evaporator. 20  salted by
using any suitable technique, such    To afford a final product   that
would contain as electrodialysis, ion exchange procedures, re-  a minimum
of 20 percent by weight of pro-  55 verse osmosis and collidal gel
fractionation. In  tein, this evaporation would have to  be con- this
regard, the preferred techniques employed  tinued until the total solids
thereof constituted are electrodialysis and ion exchange proce-  40 percent
of the total weight. If this evapora- 25  dures. The electrodialysis
procedures which  tion is continued to a  point substantially may be
employed are exemplified by those de-  beyond a solids content of 60
percent total 60 scribed in U.S. Patents Nos. 2,631,100 and  solids
content, it would become difficult to se- 



2,671,055. Alternatively, the ion exchange  parate the crystallised laceose
from  its liquor. procedures are exemplified by those described  Preferably
this evaporation is conducted under 30  in  U.S.  Parents  Nos.  2,477,558
and  vacuum at a temperature range from about 2,584,158. The desalting is
continued until the  120[err] to about 140[err] until the total solids   65
total ash of the whey is reduced to 0.4 to 0.6  content is from about 49 to
about 55 percent percent of the total solids. Preferably, this de-  of the
total weight. salting is continued until the total solids com-    Fourthly
the evaporated product is gradually 35  position comprises from about 12 to
about 16  cooled with stirring over a period of seventeen    1,306,402
3 to thirty hours, preferably 22 to  24 hours,  this conentration is not an
essential step in the causing the crystallisation and precipitation
subject process, it is economical to so concen- of at least 40 percent of
the total solids con-  trate the adjusted liquor since an evaporator tent.
As easily recognised by one skilled in the  is more efficient than a spray
drier in the 5  art, considerable technique is involved in any   amount of
energy (BTU's) necessary to evap-  70 fractional crystallisation of
mixtures. In this  orate a unit of water. Normally this concentra- regard,
the crystallisation of lactose from the  tion is conducted under vacuum at
a tempera- evaporated product has been found to be read-  ture not above
145[err] until the total solids ily accomplished  by holding the evporated
pro-  content is about 45 percent of the total weight. 10  duct at
relatively higher tempertures, e.g.  At higher total solids the liquor
becomes a gel-  75 about 115[err] until the formation of relatively
atinous mass. Preferably, this concentration is small lactose crystals
commences. Thereafter,  effected under vacuum at a temperature range the
cooling is continued at a rate in which   of about 130[err] to about
140[err] until the total these crystals grow and a minimum number  solids
content is from about 35 to about 40, 15  of new crystals form. Once the
lower tempera-  or even 45 percent of the total weight. At these  80 tures,
e.g. about 70[err]. are achieved it is main-  higher total solids contents
it has been found tained at this temperature until crystallisation  that
the dryer yields improve and the resulting is complete. A  preferred
cooling schedule  solids is coarser. which is employed when the evaporated
pro-      Eightly, the adjusted liquor or the concen- 20  duct contains a
total solids content of from   trated adjusted liquor is dried to afford
the  85 49   to   60   percent  is:   maintaining   high protein, calcium
form of desalted whey the  evaporated  product  for  a  period   product.
Any drying process may be employed, of  about  four  to  about  five  hours
such as, spray drying, foam drying or freeze at  a  temperature  range  of
about  105   drying. Preferably the product is dried in a 25  to about 115
[err], then cooling over about a thir-  spray drier until the moisture
content is the  90 teen to about a fifteen hour period to a tem-  range
from about 1 to about 6 percent of the perature range of about 60[err] to
70[err], and ther-  product weight. The designated moisture range after
holding the temperature in this latter  is not an essential characteristic
of the product range for an additional period of about five  but is
advantageously utilised when it is de- 30  to about seven hours. It should
be noted that  sired to store the product for substantial per-  95 these
crystallisation temperatures and periods  iods before its use in the
preparation of foods are not critical and may be readily altered  by  which
are employed in the dietary manage- 



a skilled practitioner. However, it has been ob-  ment of renal
insufficiency. served that if the crystallisation is continued  The high
protein, calcium form of a desalt- 35  for periods substantially beyond a
total of  ed whey product prepared by the above-de-  100 thirty hours
spoilage of the material begins to  scribed process may contain from  20 to
45 occur.                                        percent milk serum
proteins; 50 to 75 percent Fifthly, the separation of the crystallised
lactose and a mineral content of 2 to 5 percent lactose precipitate from
the liquor may be ac-  of the milk serum proteins. The mineral con- 40
complished by any available method for the  tent of the product comprises
55 to 65 percent 105 separation of crystals from a liquid, such as,
calcium, about 35 percent phosphorus, not filtration, decantation and
centrifugation. For  more than 4.5 percent sodium, not more than example,
the cyrstals may be allowed to settle  4.5 percent potassium and not more
than 2.5 for twenty-four hours and then the supernatant  percent chloride,
all percentages being by 45  is decanted. Alterntively, the liquor is
centri-  weight This product has a pH of about 6.0  110 fuged either in a
batch basket or in a contin-  to about 7.5 when reconstituted with water to
uous solid-liquid  separator. The preferred  form a suspension having about
a 10 percent technique is to employ a continuous solids-  total solids
content. liquid separation centrifuge with a light water  The novel high
protein, calcium form of de- 50  spray washing of the crystal layer in the
centri-  salted whey product of the present invention  115 fuge to increase
the yield of liquor and obtain   may by routine procedures then be
compound- a purer lactose.                              ed into a food for
use in the dietary manage- Sixthly, the pH and calcium content of the
ment of renal insufficieny. For example, the above-separated liquor is
adjusted by the addi-  whey product of this invention is dissolved in 55
tion of a calcium hydroxide slurry until  the   demineralised water and
then admixed with  120 pH  of the liquor is in the range of 6.0 to  fats,
fat-soluble vitamins, sugars and  trace 7.5 and the calcium content thereof
is prefera-  minerals and warmed to 140-150[err]. There- bly from bout 2.0
to about 2.5 percent of the   after, the mixture is pasturised,
homogenised, product's protein content. Preferably the pH   cooled, admixed
with water-soluble vitamins 60 is adjusted to a range from about 6.5 to
about  and spray dried to afford a dry form  of a  125 7.0 and the calcium
content to a range of about  bland and palatable, water soluble food which,
2.3. to about 2.4 percent of the protein content  in a quantity that is
easily ingested orally each of the product.
day, provides a known and controlled quantity Seventhly, this adjusted
liquor may  be con-  of protein of high biological value and ade- 65
centrated before it is dried to a solid. Although   quate amounts of diet
essentials with the ex-  130    4
1,306,402                                         4 ception of sodium,
potassium  and chloride.  invention is intended to meet and satisfy all
This food is useful in the dietary management    of the above criteria. of
renal insufficiency.                        The following examples are
given by way Renal diseases resulting in renal insuffi-  of illustration:-
5  ciency and failure of the kidneys to clear 'the              Example 1
70 normal dietary load of all substances excreted  A fresh cheddar cheese
whey (Table I and by the urine, are receiving more attention as  II-A) is
concentrated to 26% solids (Table 



methods of treatment are developed. In the  I and II-B) in a triple effect
falling vacuum dietary management of these conditions it is  evaporator at
a maximum liquid temperature 10  of particular importance that the intake
of so-  of 161 [err]. The concentrated whey is adjusted  75 dium,
potassium, chloride, sulphate, to a de-  to pH 6.2. by the addition of 140
pounds of gree phosphorus and other mineral constituents  sodium  hydroxide
as a 30 percent aqueous excreted in the urine be restricted. The protin
solution and then passed through a solids intake should be adequate for
maintenance  liquid separating milk clarifier. The clarified 15  and, in
children, for some growth. Since pro-  whey is desalted by the
electrodialysis pro-  80 tein metabolites accumulate in the body, the
cedure as described in U.S. Parent No. diet protein should be of high
biological value   2,631,100, until the ash of the whey solids  is to keep
the quantity required as low as possi-  0.41 percent, the calcium  content
is 0.122 ble. The daily intake of water, soluble miner-  percent and total
solids are 27.6 percent 20  als, e.g. sodium, potassium, chloride and to a
and   total   solids   are   27.6  percent  85 degree phosphorous should be
balanced against  (Table I and II--C). the amounts excreted. Because
calcium  and    The desalted whey is concentrated in a sin- magnesium are
excreted about one-third in the  gle effect vacuum evaporator at a maximum
urine and two-thirds in the feces, the levels  liquid temperature of
138[err] until the total 25  of these two elements should also be
controlled  solids content of the liquid is fifty-four percent  go at no
higher than the minimum required for  (Table I and II-D). This concentrated
liquid, a normal individual. Although trace mineral  at a temperature of
1130F. is placed in a 3000 requirements have not been specifically  estab-
gallon vertical agitator  equipped with a cold lished, intake should be at
least adequate for  water jacketed tank and then agitated and al- 3d  the
equivalent healthy invidivual. The vitamins  lowed to cool to 110[err] over
a four hour per-  95 should be supplied in normal amounts and ca-  iod. The
jacket cooling water is  turned on and loric requirements are also normal
for the  the liquid-lactose crystal slurry cooled to 68[err]. amount of
physical activity involved or per-  over fourteen hours and then held at
this tem- mitted. In cases requiring severe restriction of  perature for
six hours. Continuous agitation is 35  choice of  foods it is difficult to
supply suffi-  conducted  throughout this  twenty-four hour 100 cient
calories. This is most difficult with fats  crystallisation period. This
slurry is passed which often must be supplied in unpalatable  through a
continuous centrifugal solids-liquid pure form. Although pure sugars are
more pal-  separator with a  light spray of  wash water atable, continued
high intake thereof becomes  placed on the- lactose crystal mass at a point
40  repugnant to most individuals. The carbohy-  near the cake discharge
end of the separator. 105 drate requirement is normal.  However, as in   A
total of about 200 pounds of wash water the diet of a normal  person too
much lactose  are used. The discharged damp lactose cake causes a chronic
diarrhea. In this regard, al-   representing  77%  total solids (Table I
and though there is not specific limit, 50 to 60   II-E) is tunnel dried to
produce a crude lac- 45  grams of lactose per day is normally handled  tose
powder corresponding to 65.6% solids re- 110 without resulting in diarrhea.
moved- by centrifugation. The liquor  (Table The optimum basic food for use
in renal  I and II-F) from the centrifugation -step is insufficiency is one
which meets all -of the   placed in an agitator equipped tank and above
requirements so  as to permit the greatest  twenty-one pounds of calcium
hydroxide are 50 selection - of other foods to provide the re-  added
thereto with agitation as  a 6  percent   115 mainder of  the calories and
the diet roughage.  suspension. When the addition is complete,  agi- 



The psychological  aspects of management of   tation is continued for an
additional hour. This the diet of those  suffering from chronic renal
neutralised liquid product (pH 6.6) is concen- insufficiency are also
important. The patient  trated in a single effect vacuum evaporator at 55
must subsist on the product for long periods  135[err]  maximum liquid
temperature to 4   120 of times and failure to follow the prescribed
percent total solids (Table I and II-G) and diet is injurious. The product
therefore must  then sprayed in a  single stage pressure jet be as
acceptable  as possible to   all patients.  spray dryer using 330[err]
inler air and with It should therefore be bland, lacking even in   185[err]
exhaust air  temperature to afford a 60  the normal sweetness  associated
with  dissac-  36-47 pounds of a high protein calcium  from   125 cbarides,
compatible  with flavourings permit-  of  a desalted  whey product(Table I
and ted in the diet, suitable for preparation in a   II--H). number of
familiar food forms, nonperishable   The composition of this product is as
fol- and   readily reconstituted. The high protein,  lows: 32.0 percent
protein [err] 6.38), 59.43 65  calcium form of desalted whey product of
this  percent lactose, 3.61 percent moisture, 1.86  130    5
1 306,402 [err] [err]    1,306,402
6 [err] [err] [err]    7                                 1,306,402
7 Example III                lowed by the addition thereto of the mineral
12,000 Gms. of water are weighed into a  salts listed in the latter Table.
The mixture jacketed tank and heated to 160[err]. Thereafter,  is heated to
165[err]. held at this temperature 2843 gms. of the high protein, calcium
form  for less than a minute and then cooled to  15 5  of desalted whey
product as prepared in Ex-  145[err]. The cooled mixture is monogenised in
ample I and 694 gms. of lactose are added  a superhomogeniser, admixed with
the water- with agitation. The resulting mixture is ad-  soluble vitamins
of Table V and then spray mixed with 5,477 gms. of corn syrup which  dried
to afford an edible solid formulation has been preheated to 135 [err]. The
fat blend  having the measured properties hereinafter set 20 10  (see Table
IV) and the fat-soluble vitamins  forth in Table VI. of Table V are then
added to the mixture fo- TABLE IV Fat Blend Composition 



Corn Oil                                     2311 gins Coconut Oil
73 gms Total Weight                                  3084 gms 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 [err] (Cholecaliferol 1,000,000 USP units/gm)  0.015 Vitamin E (d
alpha tocopheryl acetate 1360 IU/gm)   0.644 Ascorbic Acid
64.0 [err] Pyridoxine HCl                              0.046 [err]
Cyancobalamin 0.1% in Mannitol             0.007 Niacin
0.256 Folic Acid                                     0.00157 Ca
Pantothenate                                0.190 [err]
1.206 [err]                                    0.126 ZnSO4.7H20
0.462 KI                                             0.0016 Water is added
to make 35% total solids composition.    8
1,306,402               '                      8 TABLE VI Measured
Properties of the Finished Formulation Determination
Assay Moisture                                 0.92% Ash        0.606%
Protein                                  9.99% Fat
30.13% pH (10% solution)                         6.61 Ascorbic Acid
32   mg/100 gm Phosphorus                              121.8 mg/100 gm
Sodium                                   9.1  mg/100 gm Potassium
6.75 mg/100 gm Calcium                                207   mg/100 gm Iron
3.5  mg/100 gm Zinc                                    1.26 mg/100 gm
Magnesium                                17.1  mg/100 gm Chloride
(estimate)                     <1.  mg/100 gm Similarly, the above
procedure is repeated  the whey which is desalted is a concentrate
utilising the high protein, calcium form of de-  prepared by concentrating
whey under va-  30 



salted whey product of Example II to afford  cuum at a temperature up to
about 165[err]. 5  a comparable edible solid formulation.     until the
total solids content is from about 20 WHAT WE CLAIM IS: -
to 30 percent  of the total weight. 1. A process for ehe preparation of a
high  3. A process as claimed in Claim 2, wherein protein, calcium form of
a desalted whey pro-  the concentration step is conducted under va-  35
duct which comprises:                      cuum at a temperature range from
about 158[err] 10   (a) desalting whey until the ash content is  to about
161[err]. from 0.4 to 0.6 percent by weight of the total    4. A process as
claimed in Claim 2 or Claim solids content;                            3,
wherein the concentration  step is carried out (b) evaporating the desalted
product under  until the total solids  content is about 24 to  40 vacuum at
a temperature up to 155[err] until  bout 28 percent of the total weight. 15
the total solids content  is from 40 to 60 per-    5. A process as claimed
in any one of the cent of the total weight;                  preceding
claims, wherein the desalting step (c) cooling the evaporated product until
is carried out until the total solids composition at least 40 percent of
the total solids content  comprises from about 12 to about 16 percent  45
precipitates;                              protein, about 81 to about 85
percent lactose, 20   (d) separating the precipitate from  the  about 0.8
to about 1.2 percent fat, about 0.4 cooled product;
.. to about  0.6 percent ash, about 0.12 to about (e) adjusting the pH of
the liquid portion   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 to a  centages being by weight. solid, or concentrating the
adjusted liquid por-  6. A process s 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    8
1,306,402                                     8 TABLE VI Measured
Properties of the Finished Formulation Determination
Assay Moisture                                  0.92% Ash
0.606% Protein                                   9.99% Fat
30.13% pH (10% solution)                         6.61 Ascorbic Acid
32    mg/100 gm Phosphorus                              121.8 mg/100 gm
Sodium                                    9.1  mg/100 gm Potassium
6.75 mg/100 gm Calcium                                 207    mg/100 gm
Iron                                      3.5  mg/100 gm Zinc
1.26 mg/100 gm 



Magnesium                                17.1  mg/100 gm Chloride
(estimate)                     <1.  mg/100 gm Similarly, the above
procedure is repeated  the whey which is desalted is a concentrate
utilising the high protein, calcium form of de-  prepared by concentrating
whey under va-  30 salted whey product of Example II to afford  cuum at a
temperature up to about 165[err]. 5  a comparable edible solid formulation.
until the total solids content is from about 20 WHAT WE CLAIM IS: -
to 30 percent of the total weight. 1. A process for ehe prepaartion of a
high  3. A process as claimed in Claim 2, wherein protein, calcium form of
a desalted whey pro-  the concentration step is conducted under va-  35
duct which comprises:                      cuum at a temperature range from
about 158[err] 10    (a) desalting whey until the ash content is  to about
161[err]. from 0.4 to 0.6 percent by weight of the total    4. A process as
claimed in Claim 2 or Claim solids content;                            3,
wherein the concentration. step is carried out (b) evaporating the desalted
product under  until the total solids content is about 24 to  40 vacuum at
a temperature up to 155[err] until  bout 28 percent of the total weight. 15
the total solids content is from 40 to 60 per-    5. A process as claimed
in any one of the cent of the total weight;                  preceding
claims, wherein the desalting step (c) cooling the evaporated product until
carried out until the total solids composition at least 40 percent of the
total solids content  comprises from about 12 to about 16 percent  45
precipitates;                              protein, about 81 to about 85
percent  lactose, 20    (d) separating the precipitate from  the  about 0.8
to about 1.2 percent fat, about 0.4 cooled product; ..
. . to. about 0.6. percent ash, about 0.12 to about (e) adjusting the pH of
the liquid portion   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 to
a  centages being by weight. solid, or concentrating the adjusted liquid
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    9                                       1,306,402
9 about 120[err] to about 140[err] until the total    (b) desalting the
concentrated product by solids content is from about 49 to about 55
electrodialysis until the total solid  content percent of  the total
weight.              comprises from  12 to  16 percent protein, 80 7. A
process as claimed in Claim 6, wherein  to '85 percent lactose, 0.8 to 1.2
percent fat, 5  the cooling step is carried out  by maintaining   0.4 to
0.6 percent ash, 0.12 to 020 percent  70 the evaporated product for about 4
to about  calcium, about 0.01 percent sodium, about 5 hours at a
temperature range of from 105   0.014 percent potassium and about 0.01 per-
to 115[err], then cooling for about  13 to about  cent chloride, all
percentages being by weight; 15 hours to a temperature range of about
60[err]    (c) evaporating the electrodyalysed product 10 to 79[err]. and
thereafter holding the tempera-  under vacuum at a temperature range from
75 ture in this range for an additional period of  120 to 155[err]. until
the total solids content 



from about five to seven hours.            is from 49 to 60 percent of the
total weight; 8. A process as claimed in any one of the    (d) gradually
cooling the evapoarated pro- preceding claims wherein step (e) is  carried
duct with stirring over a period of 22 to 15  out by adjusting the pH and
calcium content  24 hours, until at least 40% of the total solids  80 of
the liquid portion with calcium hydroxide   content precipitates; to a pH
range of about 6.5 to about 7.0 and    (e) separating the precipitate from
the a calcium content from about 2.2 to about 2.4  cooled product by
centrifugation; percent of the protein content of the product.  (f)
adjusting the pH and calcium content 20    9. A process as claimed in any
one of the   of the liquid portion with calcium hydroxide  85 preceding
claims wherein the adjusted liquid  to a pH range of 6.5 to 7.0 and a
calcium portion is concentrated under vacuum  at a   content from 2.2 to
2.4 percent of the protein temperature range of about 130[err] to about
content of the product; 140[err] until the total solids content is from
(g) concentrating the adjusted liquid portion 25  about 35 to  about 45
percent of the total  at a temperature range from 130 to 140[err]  90
weight; and then the concentrated liquid por-  until the total solids
content is from 35 to 45 tion is dried to a solid.                  percent
of the total weight; and 10. A process as for the preparation of a  (h)
spray drying the concentrated liquid por- high protein, calcium form of a
desalted whey  tion. 30  product which comprises:                      12.
A process for the preparation of a high  95 (a) concentrating whey under
vacuum at a  protein, calcium form of a desalted whey pro- temperature
range of 158 to 161[err] until the  duct which comprises: total solids
content is from 24 to 28 percent    (a) concentrating sweet cheese whey
under of the total weight;                       vacuum at a temperature
range from 158 to 35    (b) desalting the concentrated product by
161[err] until the total solids content is from 24  100 efectrodialysis
until the ash content is from   to 28 percent of the total weight; 0.4 to
0.6 percent of the total solids content;  (b) desalting the concentrated
product by (c) evaporating the electrodialysed product  electrodialysis
until the total solids content under vacuum at a temperature range from
comprises by weight 12 to 16 percent protein, 40  120 to 155[err] until the
total solids content  80 to 85 percent lactose, 0.8 to 1.2 percent 105 is
from 49 to 60 percent of the total weight-   fat, 0.4A  to 0.6 percent ash,
0.12 to 0.20 per- (d) gradually cooling the evaporated product  cent
calcium, about 0.01 percent sodium about with stirring for a period of 17
to 30 hours,  0.014 percent potassium and about 0.01 per- until at least
40% of the total tolids content  cent chloride, all percentages being by
weight; 45  precipitates;                                 (c) evaporating
the electrodialysed product 110 (e) separating the precipitate from  the
under vacuum at a temperature range from cooled product by centrifugation;
120 to 155[err] until the total solids content (f) adjusting the pH and
calcium content  is from 49 to 60 percent of the total weight; of the
liquid portion with calcium hydroxide    (d) gradually cooling the
evaporated product 50  to a pH range of 6.0 to 7.5 and a calcium   with
stirring for a period of 4 to 5 hours to  115 content from 2.0 to 2.5
percent of the protein   a temperature range of 105 to 115[err], then
content of the product;                    for a period of 13 to 15 hours
to a temperature (g) concentrating the adjusted liquid portion  range of 60
to 70[err] and subsequently holding at a temperature up to 145[err] until
the total  the temperature in this latter range for an ad- 55  solids
content is from 35 to 45 percent of the   ditional period of 5 to 7 hours
thereby causing  120 



total weight; and                          precipitation of at least 40% of
the total solids (h) spray drying said concentrated liquid  content;
portion.                                      (e) separating the resulting
precipitate from 11. A process for the preparation of a high  the cooled
product by centrifugation in a con- 60  protein, calcium form of a desalted
whey pro-  tinuous solid-liquid separation centrifuge;  125 duct which
comprises:                        (f) adjusting the pH and calcium content
(a) concentrating sweet cheese whey under  of the liquid portion with
calcium hydroxide vacuum at a temperature range from 158 to  to a pH range
of 6.5 to 7.0 and a calcium 161[err] until the total solids content is from
content from 2.2 to 2.4 percent of the protein 65  24 to 28 percent of the
toal weight;       content of the product;                    130    10 10
1,306,402 (g) concentrating the  adjusted liquid port-  not more than 4.5
percent potassium and not  15 tion at a temperature  range from  130 to
more  than 2.5  percent chloride; and which has 140[err] until the total
solids content   is from 35   a pH of 6.0 to 7.5 when reconstituted with to
45 pert of the total weight; and          water to about 10 percent total
solids content 5     (h)  spay drying the concentrated liquid por-  16. A
high protein, calcium form  of a de- tion.
salted whey product  substantially as  herein-  20 13. A process for the
preparation of a high  before described with reference to Example I
protein, calcium form of a desalted whey pro-  or Example II. duct
substantially as hereinbefore described          17. A food  for use in the
dietary manage- 10  with referenceto Example I or Example  II.     ment of
renal insufficiency comprising a high 14. A high protein, calcium form of a
de-  protein, calcium  form of desalted whey pro-  25 salted whey product
whenever prepared by a  duct as claimed  in any one of Claims 14 to 16
process as claimed in any one of the  preceding   and suitable conventional
food  ingredients. claims.                                        18. A
food as claimed in Claim 17  substan- 15    15. A-high protein   calcium
form  of desalt-   tially as hereinbefore described with reference ed whey
product which  comprises on a  to Example IH.
30 weight/weight basis:                                     G. R. PORTER,
(a) 20 to 45 percent milk serum  proteins;           Chartered Patent
Agent, (b) 50 to'75 percent lactose;                   John Wyeth &
Brother Limited, 20    (c) a -mineral content of 2 -to 5 percent of
Huntercombe Lane  South, the milk serum  proteins  which comprises 55
Taplow, to 65 percent calcium, about 35 percent phos-
Maidenhead, phorous, not more than 4.5 percent sodium,
Berkshire. Printed for Her Majesty's Stationery Office by the  Courier
Press, Leamington Spa, 1973. Published by the Patent Office, 25 Southampton
Buildings,  London, WC2A 1AY, from which copies may be obtained.    


