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-":'-suspen5| on or extracted 5*with cow 8 -mlk than with human m | k and ,
‘enzyne. .(See for_exanpPATENT SPRECIFYCATION not. as 97E999 di gest
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SN tﬁe” pr oduct® he |nven ion are present Lysis.nmay be conducted in such
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“frides, e'g. UWP, GW, CNP AVP and .addi:ti:on--.of--the nucl eot kdes to
. &ow s mil kWe,Smmm Gmmmdmrrsmxﬁ{m] -faﬂnmghoﬁmmwm (tHeNFl)wn milk $roul d be
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- 15, milk in liquidform but also:- as processed richment of cow’s'milk with’ whey" protems, ’- :
I ' such as-condensed milk; milk powder vitamin~ F .‘and dactose “has: been mvestl-
S and, fegnented milk;’ H)owever cow’s milk 'gated and practised in-recent years;: -

. ___é’ﬁ--composed of: the same- mgred1ents as : On the other hand, in"the “field: of blO-
milk.. » Therefore, untreated cow’s chemistry, attention has recently beén drawn 50
' to nuclelc acui as a fundamental substance

" human
. absent

e.g. ,'

_ an- ' 7arios - intereSting factshave
. fo@ompnsmg almost suﬁic:ent nutri- ‘ben found One such fact is: that there 1s
.. .*tiou§ componerits, and: therefore it has often a chara 55
Lo 25 “been=nsed a” standard for:the measure- ‘nucleic ® acid components between human o
' 'merrt"'ot"’nutntwe value of foodstuffs. Himan milk and cow’s milk. This fact was shown
T -=m1]k is. re, rded as a complete foodstuﬂ" inventors’ comparative study
, : fracuons of both mllks ‘An
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CWP is present in cows mlk far less than charcoal and ion exchange

resins. The ion in human m |l k. Therefore CMP is in- exchange resin

may be a weakly acid or cluded as a nucleotide present in human mlk
weakly basic one and GW, UWP, CWP 40 but substantially absent in cow.s
mlk. and AMP are collected easily. GDP and 105 These nucl eoti des

can be classjfied into UDP can be syntheS|sed by phosphoryl ati on t wo ~
groups, nanmefy .5[err]-nucleotides them % he QWP GWand UVP obt ai ned. Some

of sel ves sugar esters of 51- nucl eot Taes. otﬁﬂf nucl eot1 de fractions,
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of nucleic acid. It is mtetestmg that there

‘is such a. remarkable difference between

human milk and cow’s milk in distribution

of nucleic acid constituents, which are con-

sidered as a-source of infant’s nutrients.
eondeﬁacuon_JJDP—

__Am
AG, UXl and UX3 are found in human

milk. They are constructed from both UDP
and sugars which are known as. “bifidus
factor” and are found partlcularly in human
milk. Thus, “bifidus factor” is found in
mother’s milk in combined form with UDP.
The “bifidus factor” causes a predominant
occurrence of Lactobacillus bifidus in the
intestinal tract of breast-fed infants, and
therefore it is very important factor in pro-
tecting infants from bacterial infestinal
diseases.

It is only recently that nucleotides have
become easier to obtain as . the result of
improvements in microbiological or organic
chemistry. Thus, S5'-nucleotides may be
produced industrially by the hydrolys1s of

TR :@mmné‘:ﬁﬁ PR A g

'of

lses one or more
ydrates together
nucleotides which are present in
human milk but substantially absent in cow’s
milk (which nucleotides may be presént in
the free state or-as salts), said product
containing no active phosphatase. ~—~.
The nutritional product prov1ded_.hy\the
invention possesses properties other- than
the known properties - of nucleotides za
cow’s milk, so that babies can be rea¥ d on
the product of the invention. cgm.
The carbohydrates can be present as;-for
example, cow’s milk or processed. mgd’ﬁct&
thereof (such as dried miik, evaporated.milk -
or condensed milk), pregelatinifediicefeat

70

d -

5

£

GIVP 12t014mII|grarrs

watutton or
65 .
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powder, prepared baby food or frultdulce o

Thus we have found, for ex
cow’s milk can be converted into
resembling human milk and that nueleeﬁdes
are very unstable in cow’s milk owing to
thep resence of phosphatases (e.g. phospho-
monoesterase and pyrophosphatase) which

uct

85

catalyse the hydrolysis of nucleotides ‘into

nucleosides and that the phosphatase can be

oy



5 phosphat ases may be effected by the addition mlligrans) of UDP--GA
O her nucl eo- 70 ~of a phosphat ase inhibitor (e.g. an arsenate, tide

TTaetions may al so De added, taking tne phosphate or cyanate), -most— =~ "

inhibitors are difference between cow s milk and human unsui t abl e as
‘additives for infants' food, and milk in their nucleotides content into
cln- ‘ttherefore the inactivation or destruction by sideration. For
eéxanple,. 0.5 to 1.0 milli -J,%O phospl’?a]c%?ge i nhibitors is avoided vher e
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‘convent i
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;Though t%e.\ -' E‘% $ %?sof dnedsmé e 8feke e GYT- diso 'UDP—GA - whose . respective 115

' CaGOyﬂand 48 grams ‘of:iron pyrophos- weights are 9 grams, 180 mxlhgrams 900
‘ C -55 ; phate there; are added 9 grams of disodium milligrams; 500 milfigrams,*300: milligrams
e i ma o CMP, 180 -microgfams of -disodium GMP, and 1.2 grams, then they are adniixed homo-
: 550 micrograms,-of -disodium AMP and 4 geneously. The homogeneous mixture of
grams of. disodium -UMP.: The mixture is 80 kilograms of the powdered milk so pre- 120
well mlxed -and: screened to prepare a'phos- pared .and-20 kilograms 'of “the mixture of )
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ture is concentrated o dryness, and an -ade-
quate amount of vitamins and-amino acid
as_ specified in Example 6 are preferably

. mixed in to prepare 100 kllograms of pro-
-+ cessed milk powder. :
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EXAMPLE 12 :
A nbonuclelc acid-containing aqueous ex-
tract of Torula yeast is hydrolyzed in a

~° " similar -manner: with- a culture filtrate of

‘Bacillus brevis (ATCC-8185). To 100 litres
of milk which:has already been boiled,
there is added a: concentrate of this hydro-

lyzate of 'yéast, in such a volume as to con-

- "% tain 2 to 3 grams of nucleotides. The mix-

60"

ture is heated to 40'to"55° C. under reduced
pressure, homogenized, canned, then pasteur-
ized to obtam 30 litres of condensed milk,

: EXaMPLE 13,
A r_ibbnuclelc acid-containing aqueous ex-

about 10 times its volume of water is
kneaded, is then bo:led for' 30 minuteés to 105
gelatunze the starch in rice, and. filtered.
The ‘whole ‘volume of -the nucleotl u-
tion is mixed with the filtrate, the ratio-be~
tween filtrate and nucleotide -solution_ being

TS

ent
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0 by

solgsawgt I on

the ‘whole volume of the former to. 10-glo- 110:' :

-grams-of the. ﬁnal product to be- pre

The mixture is spray-dried to prepare- a
gelatinized cereal powder to be usedipﬁan
addmve for milk products

Whlte rice  powder is - suspended. -
‘water so as to miake the content';-._ .
matter -about- 30%

To the suspension, there is- added
centrated solution of various nucleotldes pre-.
pared by the same manner 2§ in Example
15, just before the sus ension is conducted
mto a drum dryer.. The mixing ratio:is the
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Anot her nethod for the addition of cows mlk. nucl eoti des pr esent

i n human m | k but The product may, if desired be used by
stubstantially absent in cows mlk is to first dissolving it in a snall
portion of water or prepare a conposition containing such

pasteurl zed cow s mlk, followed by the 20 nucl eotides and then to add
So-prepared addition of the solution to cows milk to be 85 .
conposition to unprocesse@t or proeélsgg%d drunk. The conposition may:
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- EXAMPLE 5. e '
To 600 htres of raw cow’s m11k ar added :
10 kilograms: of a mixture of 40%=‘6t"lactose
and 60%: B-lactose, 9.5 kilograms o‘ij,gg]s

uble. .
polysaccharide (a. mixture of ‘dexfrin_and 115
maltose), and 10 kilograms of sufrosg. ' The ..
mixture is boiled and condensed ﬂnder,re--_-
duced pressure. - o

. One. kilogram- of ‘dried To ; is -
extracted with' 5% aqueous sodmm..cﬁlondé’ 120
-solution, (which. was adjusted to pH 8§ ‘with
NaOH), at 90° C. for 4 hours and the ex-
tract is ‘centrifuged to remove solid matter.
To.150 litres of the extract, there are added,

50 litres of culture filtrate of .S‘treptomyces 125
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phat ase-free cow s m | k. salts.
10. A nutritional product as clainmed in WHAT W\E CLAJ M
IS - . Caim 1, substean,P%ﬁl |y as described wth 80

1. A nutriti.onal produst—whieh \,u..r —referente T T hE bXamRIcESa
35 prises one O'Whnbr‘e’lml gﬂ%pgcl@pdﬁis Sg‘.’,? | gxmé %ﬁﬁﬁl amepl;oluble or dlspers1b1e
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stantially abgepkoduct neayWe sisediak hn adgitive fior milk : AR
nucl eoti des may pPougi-esent in the free stat eggggglggﬁﬁfﬁkldtg&ndmédamﬂh

40 or as salts), said pragigts gnnt aining no: 4 Anutntlonal pr%f-‘ggo dlL

active phOSphat aS@range juice and apple juice are admixed A§ i re%&
I
Abi ngdcn Pr| nt exithf cach laher. g mltyurel?l tﬁ]eﬁﬁe Burgess & Son

(Abi ngdo ls sugasr minutes. To 100 grams of 5. A nutntlonﬁlubiod@h Ffm
Pat ent f | ce 5% or r@ ad [ i 15 chi slobn m trergin the soluble or rlzgelr)mg?- .
from whi ch copi edisoﬂii ms of disodium carbohydrates are present as prepared baby

food
971, 999 GMP and 1.5 mllhgrams of disodium UMP  { a tuct. ashuldimed il
d, ed and putritional produc urre
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kil ograms of the suspension. The sus- O ai meat! 0‘% L% hgg‘dﬁa ff;lgg{ in 60

di. sible is gelatini m:laxmbmu erem the
cat drates ar €°‘BP°é’§‘8‘?1f’%$¥%ow s mlk. ﬁclegfﬂgg:are mamelmsd harf
d 0 process. Phidum AMPA NUdmilligramsper tahiesd ieg a@n  aj Wd; °'Ph°sP s
P may beoupiddies GMPadb2dive fer mlk ..”;...'. %ﬂm °s &p&g mj&! e65
0 ‘nersi bl e Disodium UMP %)duct s> -undme.sl-dxphosphate gl cose uridine 5°-

hydr at es ar e%]}ﬂ ied m,)] Kk, diphosphate  galactose, undme—S‘-dlphos-
hy PRSI syt od ml k. dpsooiie i, o tties

ted mlk -
tritional pr'I’Imh!ct aszoep%nﬂ\gda“i‘sr?er tablet -Phafe ﬂ'f‘fttglég t gd%cﬂ' b cleimpddn 70

a'p" “j uiece are ad i Qied {ohemﬁ%fu&heprmed sbm‘sgl @mSG‘e
with ea¢h otheP, 4 tatal ors § Bﬁ?ﬂﬁ%ﬂnﬁ meOnecanmﬁh 8. onzate
pregel-at'i ni sed 1GQabla ﬂdntisolveds fore admiging Wil e%‘(m powder

erfr] C forcow’smilkyfnes miilit R mor ﬁuﬁli&xﬂl mmalas monhdcin 48
3 in The s°uu° hg ﬁ%lc‘ed:%?iv% ﬁﬂk&?g aﬁid;edeﬂE pred: ﬂm%r‘%ﬂ%s (ﬂpi‘ ﬂ:m
ein the SOIS}O @opmxlﬁlpswearstobindce a phos- nucleotideg); &% PFy tdﬁ?Pthe’ﬁdbs :

m crograms of di Spmdtawfree@awb drates are preg"é‘ﬂ‘t ASulfiSRA peshubtoddyclaihél in
GW and 1.5 nillig M -UVP food. Claim 1, substa;ﬁxanmsnﬂemrwb vith 80
then:strai ned, Can%ﬁ’r&% onal proﬁumuwmcltloomal rqferenge &t anysof the; E¥APIeSs
sterilized. 35 prises one or more soluble or dispersib eg:l ai m 1, pken&ront Aerisel ubl e or

Jeotid
di spersi bl e carbohydrates together  with nug t sub- Chartered Patent Agents,
carbohydrates ar ewt?nflgl%?'ﬁé:ﬁg l1?1 humvgr; %&wilch Bank Chambers,
EXAMPLE 18. mucleotides may be pibsenfiie free #¥Aal pr oductP R HARMY i n 60
L 40 or as salts), sdid product containing | Agents for the Applicants.

active phosphatase.

Litd.—1964.
bingdon : Prin osty’s Btationery Office, by Burgess & Son (Abm lon),
A nE blb:::a?:tn '?.';eml tanytsOﬁee, 26 Southampton Buildings, London, W.C.2,

from which copies may be obtained.




Conposition of tablets:- any of the preceding clains,
wherein the

nucl egtizdes~aré npr.e than one of tNe folT 0w Drsoti-um-AMR
1.72 mi I__,____l.igr ans per tablet i ng nanely, cytidine-5[err]-nono-phosphate,
20 Di: sodr“um QW 1.26 : guanosine -5[err]-
m)nophosphate Auridine - 5[err]- D sodium UMP  6.62 '
monophosphat e, - guanosi ne- 5[ err |z di phospA&%8? 65 Di sodi um GwP

20. 50° ~ while volume- of RticleSHddCsoRki Tpbr d1 BNOZ NRAkRnd HH6ReCas Hhikdh BE
S5[err]- “rs>wm %1&;@&0 rdhe- & \iglﬁbhﬁﬁﬁ The slj:ELGQlaﬁQI whert‘,uil t‘heﬂ‘iolublez:fr dis gilh@Sphate

gal act osgws drum s1mu}- carbohydrates are ;l)resené as cows1 milk.
: nutritional product as claim
ggg‘t 80g|mulclulr gré @er qgﬁg acet bﬁ%og wherem thpsoluble ordgxsgeer%r;ke at?

. resent
8. A nutritional product as cl a| rred I n 70evaporated mﬂkZBcoiﬁienR%%mﬁlgove
conposition is presse opal  proguey as
o bl crs oGt e irese e, T ® B
hydrot ysate10 is added. sugar. 8o lngk tuliesls dm xin
pr odubed by t h%t 8RBy oz Sspintteyn 36 160 prams oﬁ 5 A nutritional oductsastilhilned iim 5

mllilitres of! HBC}“Q pjmifjgrams of  Claim 1, wheygips the sply blp on dispersibie
tablet is di ss§ 90 mic sggéﬁoﬁﬁmo %mrl}?‘gﬂfffc’fm Riesepy as; oppgrefl faby7 55
30 litre of lmhwmphmlases ﬂreeetmﬁad Saniitd kndr &, Anatrfond] BodutesLElhifgd G4 ai s,
wherein the  sterlized. solution of milk cﬁa?ﬁé&rwthetm ﬁal@elublggggspemble
0. rates are pre;

nucl eot |__des are present g ﬁtﬁqur di sodi um %2 X numuonal; mct S cmeg SOoW s
m k. ' Composition of faBlets 5— any of the precedi claxms wherem the

10. ‘A nutritional product as clained in nucleotides are more IS -

Caim 1, sybs ME asl-BedlippBeerr (iblch ingg namely, °Y“dm°-5‘-m°n9. Ph hate
nut ri ti onal %rgﬁg& %jmt %é% reterence %g& g%feni" ; ;‘s’e ?; o

35 prises: one Disodimi €MIOI mhﬂoe or djspersib e-5‘-d1phosphatc glué‘dié
together with Bhctoteeot i dd69.90 ELKI NGT O‘Iipl&)sﬂiaEE galactose, uridine-5* seh are

present i n hunan g, K bu CF?EIS %neSl-dxphos
stantially absenrfq?ail n CO\%\S pm']"%m(%erm}t’?? phsa't:e%“fsgmo ﬁ E;%ﬁed N
nucl: ept. i des28m oss aotupasitioh hie fressel &t affy of the preécd nﬁc@ H@ﬁ

40 .or as sal té t@ FSdn %011 ¢rnpﬁt§g nusleotides comprise § gygakd mydwmw
acti v phosphaf, emﬂk ‘ﬁ:’s milG °’§ e Water produced by fhe epyme sysiemy ¢f @ micro-

Appl.itants. The solut:on of the table? i \@skoRed in Pri fﬁmﬁlﬁ uiitiofl prddRbe ! Maithed in 75

St at:i onery & flitreof b tagrels @wSomilk Abi ngalyngf, thet stecedifiH 4laims, wherein the

Publii shed at ﬂgglt*?gag mﬂk ,féf’em %&egoakqﬁanglw&ﬂmbmared Pregpat ap dhedro AisodymeT, 2,

from whi ch CO €s nay ai ned. 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,
—‘aptlve phosphatase. o Agents for the Applicants.

Ahmgdon Pnnted for Her Majesty’s Stationery Office, by Burgess & Son (A on), Lid,—1964.
Publnhad at The Patent Office, 25 Southampton uildings, London, W.C.2,
o : from which copies may be obtained.
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