
971,999                                         3     inactivated without
destroying the total order Actubintcetesm the  class Fungi Imper-
nutrients in cow milk.    fecti or to Bacteria;  The  enzyme system
When milk passes into the stomach it may be  employed for the hydrolysis as
the    coagulates to form a curd which is harder  culture filtrate, cell
suspension or extracted 5 with cow's  milk than with human milk and
enzyme. (See for example, Applications  70    so is not as easy to digest
as is human milk. Nos. 10016/59 and 23287/60 (Serial Nos.    We have found
that when the carbohydrates  912,790 and 933,826).   Alternatively, hydro-
in the product of the  invention are present lysis may be conducted in such
a manner    as cow's  milk, the  invention makes cow's  that the
micro-organism is incubated  on a 10 milk easiert to digest.
nutrient medium to which nucleic acid is 75       The taste or flavour of
cow's milk con-  added. In most cases, the enzyme system     taming the
said nucleotides is similar to  contains phosphatase, which would act on
that of human  milk, so that  such treated  nucleotides to hydrolyse them
into the     milk can be  drunk willingly by infants who  corresponding
nucleosides, so that a "phos- 15 dislike cow's milk.    Furthermore, the
quan-  phatase inhibitor" such as an arsenate, phos- 80     tity of cow's
milk drunk  by infants and the  phate or cyanate is added to the reaction
speed  of drinking cow's milk by infants are  mixture (see Specifications
Nos. 912,790 and     both increased by the addition of the nucleo-
933,826). Alternatively  the phosphatases     tides to cow's milk. Thus, we
have found  may be inactivated with phenol. 20 that there is a close
connection between the    The actual  hydrolysis may be conducted  85
inclusion of these nucleotide fractions and  in  a conventional manner to
cause reactions     the infants  liking of the  taste. We have  utilising
enzyme system of micro-organisms.     also found that the curd tension of
cow's  The hydrolysis usually is conducted at 20     milk is lowered
considerably due to the  to 30[err] C  for 2 to 5 days. The hydrolysate 25
addition of the said nucleotides so that the  obtained contains various
kinds of 5'-nucleo- 90     digestibility of cow's milk is increased. The
trides, e.g. UMP, GMP, CMP, AMP and     addition  of the nucleotides to
cow's milk  sometimes inosine 5[err]-monophosphate (IMP)     should be
effected just before or simultane-  which is converted from AMP through de-
ously with or after the inactivation of phos-  amination by AMP-deaminase
(which is 30 phatases in non-processed  or processed  also present in the
enzyme system). UMP, 95     cow's milk.                                GMP,
AMP and CMP which is present in       Nucleotides which are  present in
human  human milk but substantially  absent in     milk but substantially
absent in cow's milk  cow's milk can be isolated from the hydro-     are
AMP, GMP, UMP, GDP, GDPM, lysate in a conventional manner, for ex- 35
UDPG, UDP-Gal., UDP-GA, UX1, UX3  ample, the isolation may be conducted by
100     and  UDP-AG. In  addition  to these, column chromatography on,
e.g., activated 



CMP is present  in cow's milk far less than  charcoal and  ion exchange
resins. The ion     in human milk. Therefore CMP is in-  exchange resin
may be a weakly acid or     cluded as a nucleotide present in human milk
weakly basic  one   and GMP, UMP, CMP 40 but substantially absent in cow's
milk.  and AMP are  collected easily. GDP and 105       These nucleotides
can be classified into  UDP can be synthesised by phosphorylation     two
groups, namely 5[err]-nucleotides them-  of the GMP and UMP obtained. Some
of     selves sugar esters of 51-nucleotides.  other nucleotide fractions,
e.g. UDP-GA       The compounds of the first group are 5[err]- and GDPM,
may be synthesised chemically 45 nucleotides, and can be prepared by hydra-
starting from UMP and GMP respectively. 110     lysis of nucleic acid which
can be extracted  In such a manner, most of the nucleotide     from living
tissues, such as micro-organisms  fractions which are present in human milk
(e.g.-yeast) and animal tissues. The hydro- but substantially absent in
cow's milk are     lysis  may be effected by the action of an  prepared. 50
enzyme system produced by micro-organisms    Thus, a preparation comprising
cow's 115     or an enzyme system of snake venom or of milk and nucleotides
and resembling human     bevine  small intestine.  But, as the latter milk
can be prepared by adding to cow's     two enzime systems cannot be used
industri- milk the nucleotide fractions which are     ally, it is
recommended to employ an en-  present in human milk but substantially 55
zyme system of a micro-organism. Enzyme  absent in cow's milk. Though the
nucleo- 120     systems which may be used include those of tide fractions
may be added as such, it is     the micro-organisms Streptomyces griseus,
preferable to add nucleotides in the form     Streptomyces flavus,
Streptomyces aureus, of an alkali metal salt, e.g. sodium salt or
Streptomyces lavendulae, Fusarium roseum, potassium salt or salt with an
amino acid 60 Helminthosporium   sigmoideum,  Bacillus  such as histidine
to avoid possible coagula- 125     brevis,  Bacillus subtilis, Anixella
cingulate, tion of cow's milk   due to the acidity of     Botriosphaeria
ribis chromogena, Glomerella  nucleotides.     cingulata and Sordaria
fimicola. In other    Cow's milk contains phosphatases capable   words, the
enzyme system is produced from  of hydrolysing nucleotides into correspond-
65     micro-organisms which may belong to the  ing nucleotides. Therefore,
phosphatases 130        4                                          971,999
should be inactivated or destroyed immedi-  of GMP, 1.2 to 1.4 milligrams
(preferably     ately after, simultaneously with or before  1.3 milligrams)
of UMP, 0.4 to 0.6 milli-     the addition of the nucleotide fractions.
gram (preferably O.5 milligram) of GDP and     Though the inactivation or
destruction of  about 1.0 to 3.0 milligrams (preferably 2.0 



5 phosphatases may be effected by the addition  milligrams) of UDP--GA.
Other nucleo- 70     of a phosphatase inhibitor (e.g. an arsenate, tide
fractions may also be added, taking the     phosphate  or cyanate), -most
inhibitors are  difference between cow's milk and human     unsuitable as
additives for infants' food, and  milk in their nucleotides content into
con-     therefore the inactivation or destruction by  sideration. For
example, 0.5 to 1.0 milli- 10 phosphatase-inhibitors  is avoided  where
gram of UDPG and 0.5 to 1.0  milligrams 75     possible. -We have also
found that phos- of UDP may be added to cow's milk.     phatases  are
sufficiently  inactivated  by   The above mentioned ratio of nucleotide
simple heating for a short time, e.g. at 60'  fractions to be added to
cow's milk may of     C. for 40 minutes, at 65[err] C. for 20 minutes,
course  be  changed  depending  on  the 15 at 70[err] C. for 5 minutes, at
75[err] C. for 40  nucleotide content of cow's milk.     80     seconds or
at 80[err] C, for only one second.   The addition may be carrired out all
at     Therefore, the inactivation may conveniently  once to unprocessed
cow's milk (i.e. still     be effected by heating for a short time. Such
containing active phosphatase, which is re-     a short heating does not
affect the natural moved subsequently) to be prepared, but 20 flovour or
taste of cow's milk,nor is there  there is a possibility that by doing this
the  85     any fear of the contamination of the product product may not
become a homogeneous     with unfavourable substances.
mixture. If there is such a possibility, the       When cow's  milk is
marketed,  it is gener- nucleotide fractions to be added are first     ally
necessary to pasteurize of sterilize it dissolved in a smaller amount of
pasteurized 25 to avoid undesirable infections caused by  cow's milk, then
the mixture is further 90     such micro-organisms which may be present
added to remaining cow's milk.     in the milk. The  heating is usually
effected    When it is required to add nucleotides to     at 65[err] C  for
over 30 minutes or at 75 C. condensed or powdery milk, the nucleotides
for over 15 minutes. Therefore, the  addi-  may be added in a concentration
enough to 30  tion of nucleotide fractions to cow's milk  be diluted, when
it is drunk, to the nucleo- 95     may be conducted just before, at the
same  tide content similar to that of human milk.     time as or after the
heating process, so that  In such a case, - the addition may be con-
the phosphatase in cow's milk is completely  ducted before  or
simultaneously with or     inactivated or destroyed.
after concentrating or spray-drying the milk. 35    When cow's milk is
processed into con-  The product may contain sugar, soluble 100     densed
milk  or into powdered milk, it is  carbohydrate, salts, vitamins, amino
acids     generally passed through heating process -in  and so on,  to make
the nutrients  well     order to effect pasteurization or sterilization
balanced therein.  In particular, the pro-     of milk and for lowering
curd tension -of duct may be enriched with sucrose, [err]-lactose, 40 milk.
Therefore, the addition of nucleotide  vitamin F, vitamin A,  vitamin D,
L-lysine 105     fractions may preferably be added  just be  and
L-methionine. The enrichment may of     fore or simultaneously with or
after such a  course be conducted before or simultane-     heating process.
Addition may also be  ously with or after the addition of the     made to
the final product. When fermented  nucleotides. If desired, the product may
45  milk products such as yogurt and lactic  be homogenized in a
conventional manner. 110     acid-containing drinks are processed by the
Though the nucleotides to be added are 



method of the present invention, the addi-  those present in human milk
but sub-     tion should be conducted on  the final pro-  stantially absent
in cow's milk, all such     duct having been pasteurized, because the
nucleotides need not be added if some of 60 fermented milk product
generally contains  them are not readily available. For example, 115
micro-organisms which may produce phos-  even if one or more of UDP, UDPG,
UDP -     phatase.                                    AG, UDP-GA, UX1, and
UX3 are not        Briefly stated, the addition of nucleotide  present, the
infants' liking taste of  the pro-     fractions being present in human
milk but cessed cow's milk of this invention is 55  substantially absent in
cow's milk should  markedly improved in  comparison with  that   120
-be -effected in- the absence of phosphatase  of unprocessed cow's milk. In
fact, the     or just before the phosphatase are inacti-  kinds of the
nucleotides to  be added to     vated.
cow's milk are restricted in view of their        GMP, UMP, CMP and other
nucleotide  availability. Therefore, the present inven- 60 fractions may be
added to cow's milk so as - tors have investigated whether infacts lik- 25
to make their contents similar to that of  ing of the taste of the
processed cow's milk      human milk. That is to say, to 1 litre of  be
effected when only some of easily avail-      unprocessed cow's milk, 10 to
20 milligrams -able nucleotides are added to cow's_  milk,      (preferably
15 milligrams) of CMP, 0.2 to  and found that the infants' liking for cow's
65 0.4 milligrams (preferably 0.3 milligrams)  milk can be improved by the
addition of 130             only AMP, GMP, UMP  and CMP, all of  include
other nucleotides.  The composition     which are most easily  available
the hydro-  may also contain excipients or carriers such     lysis of
nucleic acid.                     as lactose ([err] - or  racemic), soluble
starch       The cow's milk processed as above may  and  other soluble or
dispersible carbohy- 5 be  further processed in known manner to  drates so
long as they have no toxicity.  70     secondary products, such as ice
cream, only   Though the contents of respective nucleo-     when the
secondary process does not require  tides in the composition may be
determined     the use of micro-organisms capable of pro-  by taking the
molar ratio of base compon-     ducing phosphatases. And, if it is desired
ents of nucleotides in human milk into con- 10 to add nucleotides present
in human milk  sideration, the: composition may preferably  75     but
substantially absent in cow's milk to  be prepared so as to make the ratio
among     fermented milk products, the nucleotides  AMP, GMP,  UMP and CMP
1.5-2.0;     should be added just before or simultane-  1.0-1.5:6.5-7:20 by
weight. The pre-     ously with or  after  pasteurization of the  paration
may be dissolved in a final con- 15  product.
centration of 25-30 milligrams  per litre of 80 



Another method  for the addition  of  cow's milk.     nucleotides   present
in human milk  but    The  product may, if desired be used by
substantially absent in cow's milk is to first  dissolving it in a small
portion of water or     prepare  a  composition  containing  such
pasteurized cow's milk, followed by the 20  nucleotides and then to add
so-prepared  addition of the solution to cow's  milk to be  85
composition to unprocessed or  processed  drunk.   The  composition  may
contain     cow,'s milk.    minerals, vitamins or amino  acids to en-
Suitable carbohydrates for this purpose  hance the nutrient value of
so-prepared milk.     include for example, [err]-lactose, [err]-lactose,
Another feature of the present invention 25 mixtures thereof, sucrose,
maltose, dextrin  is the additon of nucleotides present in  90     a
pre-gelatinized   cereal  powder.  Though  human milk but substantially
absent in cow's     raw cereal grains contain more or less phos-  milk to
so-called baby foods.     phatase, it is inactivated by heating or boil-
Examples of such baby foods to which     ing  as   is known   for
preparing pre-gela-  the nucleotides may  be added  include 30 tinized
cereal powder. Therefore, the nucleo-  strained,  chopped and  powdery
foods pre- 95     tides can be. addedd to  such carbohydrate  pared from
egg-yolk, liver, chicken, animal     without any  consideration  of the
phos-  meat, fish  meat, vegetables, fruits and     phatase activity. But,
if there is any fear  custard. In such materials to be prepared     that
phosphatases  are present in carbohy-  into baby foods, there are generally
pres- 35  drate, the nucleotides  may be   added just  ent phosphatases,
but  the preparation of 100     before or simultaneously with or after com-
baby foods requires heating or boiling.     pleter inactivation  of  all
phosphatases. The  Therefore, the phosphatases are all inacti-
nucleotides  are preferably  added to such  vated in the preparation. The
nucleotides     carbohydrates in a concentration such that  should be added
just before or simultane- 40  the  concentrations in the milk to be taken
ously with or after the heating or boiling. 105     are  as  in human milk.
Thus,  the amount  To one  hundred grams of baby food, there     of CMP,
GMP, UMP, GDP and UDP in 1  may be added CMP, GMP, UMP, GDP or     kilogram
of the product may be from 0.2  UDP-GA  in amounts of 10 to 20 milli-
to 0.3 gram, from 5 to 6 grams, from 0.02  grams,  0.2 to 0.4 milligrams, 1
to 2 milli- 45  to  0.03 gram, from  0.008  to o.01 gram and  grams. 0.4 to
0.6 milligram  or 1 to 2 milli- 110     from  0.03 to 0.04  gram,
respectively. To  grams, respectively  The amount  of baby     unprocessed
milk,  4 to7 percent by weight  food thus prepared which may be ad-     of
such nucleotides preferably is added.  In  ministered  to a 4  to 6 months
old infant is     addition the nucleotides may be mixed with  for example
10  to 30 grams per meal, or to 50  salts  vitamins or amino acids to
enhance  a 7  to 12 months old infant 60 to 80 grams 115     the
nutritional value  of the cow's milk so  per meal.     prepared.
Nucleotides, may be employed in a pure       As described above, the
infants' liking  state or in a crude state. For example, the     for cow's
milk is   sufficiently   improved by  hydrolyzate of nucleic acid may be
used as 55  the addition of only AMP, GMP,  UMP and  such only  after  the
toxic components and 120 CMP, which are the most readily available
components having unpleasant taste or odour     nucleotides.  These readily
available  nucleo- 'are  removed.  This removal may  most 



tides may prepared in an easily utilizable  simply be effected by allowing
the hydroly-     composition.  Thus,  they   may  be prepared zate to  pass
over a column of ion-exchange 60  in such a form  as  powder or tablet, in
resin or of activated charcoal.  As the ion- 125     which a constant
quantity of  these  nucleo -  exchange resin, there may be used weakly
tidles is  present to  avoid such a  trouble as  acid cation exchange resin
or weakly basic     weighing or computation before the addition. amion
exchange   resin.  The   crude  nucleo-     The nucleotides are not of
course restricted  tides mixture thus prepared contains various 65  to
AMP,  GMP, UMP and CMP, but may  nucleotides  other than  those  present in
130       6                                         971,999      human
milk, but these do  not affect the  300 milligrams of disodium GDP, 1.2
grams     taste or flavour of the product nor the nutri-  of sodium salt of
UDP-GA. The mixture 65     five value. In addition, when the crude  is
added to 80 kilograms of a cow's milk     nucleotides mixture is employed,
it is diffi-  powder to which sucrose, soluble poly-  5 cult to add each
nucleotide in the desired  saccharide (a mixture of dextrin  and
quantity, but it may be possible at least to  maltose), phosphorus, iron
and calcium have     make the cow's milk, (to which is added  been added in
conventional manner. The 70     crude nucleotides mixture) resemble human
cow's milk powder referred to in this Ex-     milk in  its components. The
quantity of  ample was prepared  in  the following 10  such a crude
nucleotide mixture to be added  manner:-     may be  determined  by
reference to the    1,500,000 International Units of Vitamin     analytical
value of the mixture on the  A and 400,000 International Units of Vita- 75
nucleotides contents therein.             min D were added to 450 litres of
milk and     Cow's milk contains 3[err],51-AMP in rather  the milk was then
condensed. - The  con- 15 larger quantities than does human milk, and
densed milk was spray-dried to give 70 kilo-     orotic acid which is not
contained in human  grams of milk powder.     milk. These nucleotides
remain in the pre-    To the milk powder there were added 8 80     pared
milk of the present invention, but  kilograms of sucrose, 2 kilograms of
soluble     tave  no effect on nutritive value and no  polysaccharide  (a
mixture of maltose and 20 harmful effect on the infants.  In  orders that
dextrin),- 48 grams of iron  pyrophosphate     the invention may be more
fully understood, and 1.5 kilograms of calcium carbonate and     the
following Examples are given, by way  the mixture was thoroughly mixed to
yield  85     of illustration only. All percentages in  80 kilograms of
cow's milk powder. The     these examples are in weight percent. Num-
mixture is mixed well to make the product 25 bers attached to respective
names of micro-  homogeneous. The product may be canned     organisms are
accession numbers of the  with nitrogen gas in place of air. 



micro-organisms at American Type Culture     Collection, Washington, D.C.,
US.A. In                   EXAMPLE 3.                 90     these
examples, nucleotides are all used in   In 50 millilitres of pasteurized
cow's milk, 30 the form of their disodium  salts, but they  there are
dissolved 1.4 grams of disodium     may be replaced by other salts, e.g.
potas-  CMP, 30 milligrams of disodium GMP, 130     sium salt and ammonium
salt, or by free  milligrams of disodium  UMP, 200 milli-     nucleotides,
if desired.                  grams of sodium salt of UDP-GA. The 95
solution is poured continuously into a                    EXAMPLE 1.
stream of cow's milk flowing continuously 35   To 600 litres of  raw cow's
milk are added  into a pasteurizer at a constant rate, the     10 kilograms
of [err] -lactose, 9.5 kilograms of  ratio of the components being so
adjusted     soluble polysaccharide (a mixture of dextrin  that 50
millilitres of the solution prepared 100     and maltose), 10 kilograms of
sucrose and   as above is mixed with each 100 litres of     1.5 kg. of
calcium carbonate  and 48 grams  cow's milk.  The pasteurization may be at
40 of iron  pyrophosphate. The mixture is then  91[err] C. for 2 seconds.
The product may be     boiled and reduced to about 200 litres  filled into
bottles.     volume. 9 grams of disodium CMP, 180     milligrams of
disodium  GMP, 900 milli-                  EXAMPLE 4.                105
grams of disodium UMP, 300 milligrams    To 100 litres of pasteurized cow's
milk 45  of disodium GDP and 1.2 grams of sodium  is aseptically added a
solution of nucleo-     salt of UDP-GA  are dissolved in the  tides whose
composition is the same-as-that     boiled mixture. The mixture obtained is
used in Example 3. The product may be     spray-dried and the adequate
quantity of  filled into bottles.         110     sucrose to make the
whole weight 100 kilo- 50 grams is added. The product may be canned
EXAMPLE 5.     with nitrogen gas in place of air, i.e. at the    To 600
litres of raw cow's milk are added     sealing of a can, it is placed under
a re   10 kilograms of a mixture of 40% [err]-lactose     duced pressure
(of about 30 centimeters  and 60% [err]-lactose, 9.5 kilograms of soluble
water) and the pressure is  increased with  polysaccharide (a mixture of
dextrin and 115 55 nitrogen gas of more than' 90% purity up  maltose), and
10 kilograms of sucrose. The     to ambient. Thereafter the can is sealed
mixture is boiled and condensed under re-     perfectly and, in this way,
the oxygen re-  duced pressure.     tained in the can decreased to an
extremely    One kilogram  of dried Torula yeast is     small amount.
extracted with 5% aqueous sodium chloride   120
solution, (which was adjusted to pH 8  with 60                EXAMPLE 2.
NaOH), at 90[err] C. for 4 hours and the ex-       20 kilograms of
[err]-lactose are'homogene-  tract is centrifuged to remove solid matter.
ously admixed with 9 grams of disodium   To 150 litres of the extract,
there are added,     CMP, 180 milligrams of disodium  UMP,  50 litres of
culture filtrate of Streptomyces 125    



971,999                                       9                    whole
volume of nucleotide solution per   2. A nutritional product as claimed in
30 kilograms of the suspension. The sus-  Claim 1, wherein the soluble or
dispersible                   pension is gelatinized in the drum simul-
carbohydrates are present as cow's milk. taneously with the drying process.
This   3. A nutritional product as claimed in  45                5 product
may be used as an additive for milk  Claim 1, wherein the soluble or
dispersible                   products.
carbohydrates are present as dried milk,
evaporated milk or condensed milk.                                 EXAMPLE
17                   4. A nutritional product as claimed in
Orange juice and apple juice are admixed  Claim 1, wherein the soluble or
dispersible 50                    with each other, and to the mixture there
carbohydrates are present as pregelatinised                10 is added
sugar. The mixture is agitated  cereal powder.                    at
80[err] C. for 5 minutes. To 100 grams of    5. A nutritional product as
claimed in                    the mixed juice are added 15 milligrams of
Claim 1, wherein the soluble or dispersible                    disodium
CMP, 300 micrograms of disodium  carbohydrates are present as prepared
baby- 55                    GMP and 1.5 milligrams of disodium UMP  food.
15 The mixture is then strained, canned and    6. A nutritional product as
claimed in                    sterilized.
Claim 1, wherein the soluble or dispersible
carbohydrates are present as fruit juice.
EXAMPLE 18.                7. A nutritional product as claimed in 60
Composition of tablets:-                 any of the preceding claims,
wherein the                    nucleotides are more than one of the follow-
Disodiun AMP   1.72 milligrams per tablet  ing  namely,
cytidine-5[err]-mono-phosphate,                20 Disodium GMP   1.26
"             guanosine -5[err] - monophosphate, uridine-5[err]-   Disodium
UMP   6.62           "          monophosphate,
guanosine-5[err]-diphosphate, 65                    Disodium CMP  20.50
"          uridine-5[err]-diphosphate glucose, uridine 5[err]-
[err]-lactose     169.90        "        diphosphate  galactose,
uridine-5[err]-diphos-                    phate glucuronic acid and uridine
51-diphos-                        Total      200.00 milligrans per tablet
phate N-acetylglucosamine.
8. A nutritional product as claimed in  70                 25    The above
composition is pressed to  any of the preceding claims, wherein the
form tablets in a conventional manner. One  nucleotides comprise a  yeast
hydrolysate     tablet is dissolved, before admixing with  produced by the
enzyme system of a micro-                     cow's milk, in 5 millilitres
of warm water.  organism.        The solution of the tablet is dissolved in
1    9. A nutritional product as claimed in  75    30 litre of
phosphatase-free cow's milk or a  any of the preceding claims, wherein the
solution of milk powder, to make a phos- nucleotides are present as their
disodium 



phatase-free cow's milk.                 salts.
10. A nutritional product as claimed in                       WHAT WE CLAIM
IS:-                     Claim  1, substantially as described  with  80
1. A  nutritional product which com-  reference to any of the Examples.
35 prises one or more soluble or dispersible
carbohydrates together with  nucleotides        ELKINGTON &  FIFE,
which are present in human milk but sub-         Chartered Patent Agents.
stantially absent in cow's milk (which               Bank Chambers,
nucleotides may be present in the free state      329 High Holborn,
40  or as salts), said product containing no              London, W.C.1,
active phosphatase.                             Agents for the Applicants.
Abingdon: Printed for Her Majesty's Stationery Office, by Burgess & Son
(Abingdon), Ltd.-1964.                                 Published at The
Patent Office, 25 Southampton Buildings, London, W.C.2,
from which copies may be obtained.
971,999                                         9              whole volume
of nucleotide solution per   2. A nutritional product as claimed in      30
kilograms of the suspension. The sus-  Claim 1, wherein the soluble or
dispersible              pension is gelatinized in the drum  simul-
carbohydrates are present as cow's milk.              taneously with the
drying process. This   3. A nutritional product as claimed in 45
product may be used as an additive for milk  Claim 1, wherein the soluble
or dispersible              products.
carbohydrates are present as dried milk,
evaporated milk or condensed milk.                             EXAMPLE 17.
4. A nutritional product as claimed in                 Orange juice and
apple juice are admixed  Claim 1, wherein the soluble or dispersible 50
with each other, and to the mixture there  carbohydrates are present as
pregelatinised 10 is added  sugar. The mixture is agitated  cereal powder.
at 80[err] C  for 5 minutes. To 100 grams of    5. A nutritional product as
claimed in              the mixed juice are added 15 milligrams of  Claim
1, wherein the soluble or dispersible              disodium CMP, 300
micrograms of disodium  carbohydrates are present as prepared baby- 55
GMP and 1.5 milligrams of disodium UMP  food.          15 The mixture is
then strained, canned and    6. A nutritional product as claimed in
sterilized.                                Claim 1, wherein the soluble or
dispersible
carbohydrates are present as fruit juice.
EXAMPLE 18.                   7. A nutritional product as claimed in  60 



Composition of tablets:-                   any of the preceding claims,
wherein the
nucleotides are more than one of the follow-              Disodium AMP
1.72 milligrams per tablet  ing  namely, cytidine-5[err]-mono-phosphate,
20 Disodium GMP   1.26       "                 guanosine -5[err]-
monophosphate, uridine - 5[err]-              Disodium  UMP   6.62        "
monophosphate, guanosine-5[err]-diphosphate, 65              Disodium CMP
20.50         "           uridine-5[err]-diphosphate glucose, uridine
5[err]-              [err]-lactose      169.90       "          diphosphate
galactose, uridine-5[err]-diphos-
phate glucuronic acid and uridine 5[err]-diphos-                  Total
200.00 milligrams per tablet  phate N-acetylglucosamine.
8. A nutritional product as claimed in  70          25    The above
composition is pressed to  any of the preceding claims, wherein the
form tablets in a conventional manner. One  nucleotides comprise a yeast
hydrolysate              tablet is dissolved, before admixing with
produced by the enzyme system of a micro-              cow's milk, in 5
millilitres of warm water. organism.              The solution of the
tablet is dissolved in 1    9. A nutritional product as claimed in  75
30 litre of phosphatase-free cow's milk or a  any of the preceding claims,
wherein the              solution of milk powder, to make a phos-
nucleotides are present as their disodium              phatase-free cow's
milk.                   salts.
10. A nutritional product as claimed in                WHAT WE CLAIM IS: -
Claim  1, substantially as described with  80                1. A
nutritional product which com-  reference to any of the Examples.
35 prises one or more soluble or dispersible              carbohydrates
together with  nucleotides        ELKINGTON & FIFE,              which are
present in human milk but sub-        Chartered Patent Agents,
stantially  absent in cow's milk (which             Bank Chambers,
nucleotides may be present in the free state       329 High Holborn,
40  or as salts), said product containing no            London, W.C.l,
active phosphatase.                               Agents for the
Applicants.                 Abingdon :  Printed for Her Majesty's
Stationery Office, by Burgess & Son (Abingdon), Ltd.-1964
Published at The Patent Office, 25 Southampton Buildings, London, W.C.2,
from which copies may be obtained.    


