SPECIFICATION Title of Invention LIQUID NUTRITIONAL COMPOSITION CONTAINING L-ARGIN E
AND MANUFACTURING METHOD THEREFOR Technical Field [0001] The present invention
relates to a liquid nutritional composition containing Largini e, and a manufacturing method therefor.
Background Art [0002] Recently, arginine has attracted attention as an ammo acid which should be
supplied against inflammatory diseases, infectious diseases and renal dysfunction. Arginine performs
critically important physiological function, and for children, it Is regarded as an essential amino acid.
For example, arginine is used, in a urea (:ycgfP w_qaﬁer le) converting ammonia produced in a
body into urea, for synthesizing a polyamine essential for cell proliferation and tissue repair. In
addition, this is involved in various functions such as promotion of growth hormone secretion,
improvement of immune functions and promotion of fat metabolism through a metabolite, nitric oxide
(NO). Furthermore, an infusion solution whichitt@afdrfisestatginine as a major ingredient supports
postoperative recovery and is used for decreasing an incidence of infectious complications. In addition
to them, it is sugtjelstén shat fi¢lanyinin€ 3Mffeivedor Symptamdticiirnpsd@hehtinsadfina pectoris,
peripheral vascular disease, interstitial cystitis, or the like. OOOﬂ In this situation, various
nutritional compositions and noHés¥EktH §HRENFithS RoMRalAiER EXrHinine have been proposed.
For example, Patent Document 1 (Japanese Unexamined Patent Application Publication No.
2007-515417) discloses a nutritional composition in which 1.8% or less of total calories of the
compositionjis.ggfiyed;figm arginine, and a protein source comprises proline accounting for 3% or
more of total calories of the composition. This composition comprises an appropriate amount of
arginine for igéling a wound. In addition, Patent Document 2 (Japanese Patent Publication No.
2002-186425) discloses a coffee beverage which contains a coffee content, arginine and a milk
content. The coffed!SevEraBEY ehBeVErAesiFPBH & Prationatierrractikivr dve i aipgdrtization is
prevented by adding a basic SL%bsttancgr sut%h é\%qrglgnine. Patent Document 3 (Japanese Patent
Publication No. 2005- d]?@@)ud%é‘]gfs} S'5 cofteé re\%'rage which contains L-histidine hydrochloride
and L-arginine hydrochloride. In the coffee beverage, unpleasant taste and flavor sensations in the
coffee beverage with milk are suppressed by synergistic effects between L-arginine hydrochloride and
L-arginine hdebghlofidle.rFurthermore, Patent Document 4 (Japanese Patent Publication No.
1998-139681) discloses an oral agueous emulsified nutritional composition which comprises
L-arginine af#@ wheat gluten degradation product containing glutamine-containing peptide. The
composition is a cgm osiition in which consid.egrabl}e bitterness causedcg ac;ai ng L-arginine and
glutamine, colonn CAUNd B ABISCHE B S PR IRL2/e PV AL by tSthg BHe Btamin
-containing nepide. RriekAtiRalsnlRociments 19904) RaientRocyment LiJaganese Unexamined
Patent Application Publication No. Patent Document 2: Japanese Patent Publication No. 2002-186425
Patent Documagintnz: gapaneseiRaigntiRyblicatioh\No] 2805-1.3,6266, Radelt Datyement 4. Japanese
Patent Publication No, 1998-139681 Summary of Invention Technical Problem [0005] By the way.
L-arginine H&SUARYUE bittesivasslaanmentivhed inTRatenp Bosgmiostis iywhen a eaxbatydrate is
compounded in,?ér,der to jmprove this bitterness, there is a problem that heating treatment for

sterilization (CATER G S GG RSB oM VS iy ARCE RIS B FAb IS CHIBIS OPha product.
(00061 inadiion snaadril BB fies.a avaiablenaiance ol aniagacids and conialps minerals

such as calCium, it can be a good-quality protein source. However, L-arginine Is a basic amino acid,
hence, whemit-isiagdagéadnbeveragecontaining thewlheratein saclaigs ampuni-afagidic pH adjuster
is required for reducing bitterness and preventing precipitation of the milk protein. However, in some
cases, burnteposifunagcausedandai prodiet swidbel washost shiven arbatyinime ek ake acidic pH
adjuster such as citric acid were heated with a bevera%% contajning a milk protein. In addition, washing

of the device irds trotfBIESBIME B} PRMB0TY tHEBUPAY depysRTSMARIE S H5Wpassage of a
onorqe hAEREAAANR NSRRGSR A ANCTIAHFLCL ARG, SRUAdIEL 8P ace

depending onformulatiohs of the composition. [0 e present invéntion was made in light of

the above-menptioned-bagkaraind artnaniiihsnabjectofithe Rresentdnvantienssiienpravide a nutritional
composition which allows more arginine to be added into a liquid nutritional composition containing

arginine andfprotiein fpartivplaratmit protemewhiileredaging dittepasshanidvbBsmmir discase,
interstitial cystitis, or the like.

[0003]



4 deposit due to heating treatment. Solution to Problem [0008] In order to solve the problems,
burnt deposit due to heating treatment and bitterness are reduced by using a non-micellizing protein
and an insoluble calcium for keeping its flavor preferable in the present invention. [0009] In other
words, the liquid nutritional composition of the present invention comprises arginine and the
non-micellizing protein, wherein pH is 6.0 to 7.3, heating treatment was made, and the burnt deposit is
prevented by adding the insoluble calcium, and its flavor is preferable. [0010] The method of the
present inventionI_ié; %irsngimgg for manuf%(‘:ﬁtﬁri%%t e quﬁgjid.{nutritio al compo iti'on conta,ipeilglg arginine,

. e !
wherein the burnt deposit Is n%?’c\éadlsoéﬁ a ij(:he avoris Sﬁrleoflésréig erg)y}} ﬁsesgﬁ% §THSF§%6mpbsition

which comppisesiing nonmiReHizingRrotei, thesinseluble calcikm£pmMPURc: agiRingean acidic pH
adjuster and water, and pH is 6.0 to 7.3. Advantageous Effects of Invention [0011] According to the
present invertiam;sthé/liguichoom positionApplikichrbiftebhess dueito afginifesand)bdixet@epasit due to
heating treatment are reduced is provided. Also, a liquid composition comprising more arginine

compared t8H1HQ88! SRS HIREMLING prolefitaft '55hale fodd) sleréel irthis SroviH O Ufthermore,
burnt deposit is reduced in pipes which are flow passages in consecutive processing, and thus
washing in T o Y B R e R R RS e ona
compositiop,gfde RIBEERINVENHRN CMBHSER ArgiMine &%ﬁ&tmncmmﬁé%%w%%n yherein pH is
6.0 to 7.3, heating treatment was made, and the burnt deposit is prevented by adding the insoluble
calcium, andnitssflavbrigipietefable: 00 3] wouilhe liquiddititnitj dhadcotypasitian h theaiesent
invention means a}compo.sition which comprises at least protein source, preferably milk protein and is
liquid at rodH temperhdre 11 Y6 38092 TRERdtridbines niperition kairesmpriseneeataiphe protein
source but alﬁo carb?h‘}/drates, lipids, minerals and vitamins. F?r eéam le, the liquid nutritional

colfee co fﬁ%n %

" I +
composition can benaebévéx%lé]éq |k8éngo?n516[sglti8(ﬁ? &%l c[,ﬂ)lr%ﬁ&l Witidsis'Vide fj\éefﬂgﬁs@ of a gelling

agent. TheJigiid quisitional.cempesitian.ofihs %ﬁp%ea%\sﬁntg?%@@&@dmﬁnm&wpﬂ:i&ﬁl@ﬂ which
administered orally, for example, a beverage such as a soft drink and a coftfee beverage as
nonessentialigtasesysitemaandgaaportshdrink, Bsavelbas an biglnwtrieat-ar anbiaknudritenal liquid
food for supplying nutrients required for maintaining and enhancing physical strength in normal
persons antV8iekly/Béfdchacingditcnsitg, heven s sehidh soniaitiohatisbipobitibnddmidisterbd through
an adminis{ratio_n Toute o he‘g}tha ‘_ora(ljlg]d igist‘%&ipn, like an enteral nutritional liqui fgpd, an enteral
nutrient or & CEAFASVERSTEAUIHERE (08141 A cOMSEEton BPIRE B S8REInYEhtiHA Wmprises
arainine, apau:migelliZing PIIEIN. and, 87 JoSEHR IS GRICIHII 85,6 §$éH'4!9”%¥88'e§£¥?c %#9%%%9“ arainine
may be any of L-arginine. D-arginine and their racemate DL-arginine. L-arginin€ is preferable because
of its usefulnesscinl additione asdartginineda dnael aaining: BNckeALRIAWO PRI sAllSPatarginine are
used. The salts of arginine are exemplified by arginine 6 hydrochloride, arginine phosphate and
arginine glitagyaten]{Eodspanest Hatoh fnidahizimg protéittd 2%6fdteifiswiaists doesahoiferpra micelle in
a system containing, water and oil. The non-mi eclrgzipg protein is exemplified by sodium caseinate or
potassium SRMLTHARR. THTHE Brb S oL Rion Ao RIS R e IS RlHicProtein i
preferably use.it.m ity ami I . The milk protein which can be
idely Usen T e e BB (i S o a
skim milk pawgexsitdil (il prateiniselate)icasrisrand itssadicase paten Ofithesemilk prateins,
MPC, the skim milk powder and MPI are predisposed to form a micelle. In addition, the property of the
caseinate \@wies bieitsdalipanchestdidm spseineatbcandnhandiiamredsamateddrm eimicéiie, but
sodium caseinate and potassium caseinate does not form a micelle. However, for the composition of
the presenfiHEHRSH A HBAN R&HSHg protein other than caseinate can also be used as a protein
source without departing the object of the present invention. For example, it is exemplified by whey,
soya protein and peptide. [0016] A compounding ratio of the protein in the composition is optional
unless burmp-depasit and decreased flavor are caused. Its minimal amount may be, for example 0.01 g,
0.1g,0.5gand 1 gin 100 ml of the composition. Its maximal amount may be, for example 50g. 30 g,
20 g and 10agert DeQuniawtthe composition. In addition, in a case of a composition used for supplying
nutrients in sickly persons and perioperative patients, the calories from the proteins are preferably
adjusted td %298 to the total calories in 100 ml of the composition. [0017] 7

Patent Document 1: Japanese Unexamined Patent Application Publication No.

2007-515417



calcium compound. The insoluble calcium compound is a substance which is hardly dissolved in water
and has a solubility of 0.05 g/m1 or lower, preferably 0.01 g/m1 or lower, desirably 0.005 reml or lower
in water at 20C. It is exemplified by calcium phosphate and calcium carbonate, and preferably calcium
phosphate for foods and pharmaceutical preparations is used. The insoluble calcium compound is
significant as an alternative for the calcium content3contained in the milk protein such as the MPC,
skim milk powder and MPI and used for nutritional support. A compounding ratio of the insoluble
calcium compoungis gnionallv.presciibed remetheviswpointiel niujtionglsupport. Its minimal
amount may be, for example 0.0001 g, 0.001 g, 0.005 g.0.01 g, 0.05 g, 0.1 g in 100 ml of the
composition. In agditionDissunaxiial gmessetimay e focaxamaie2102, 57968 g and 1 2. [0018] In
order to reduce precipitation of protein and bitterness due to arginine, pH of the composition is
adjusted to 6.0-7.BagptHéogedimipH fdjuster Nitthié PiFblofatiendsmpasitida $64éss than 6.0, burnt
deposit may be caused by heating in sterilization. In addition, if pH of the composition exceeds 7.3, the
flavor of the composition may be impaired by bitterness of arginine and burnt deposit. [0019] The
acidic pH %@%&;&W%}?nt for adjusting pH of the composition and is an acidic substance
mainly for neutralizing a basic component, arginine. The acidic pH adjuster is exemplified by inorganic
acids such as:phespheigeacid, hydrochloric acid and sulfuric acid as well as organic acids such as
citric acid, oxalic acid, malic acid and acetic acid. Since the composition of the present invention is a
nutritional d&fddsition, it is preferably an acid usable as a food additive such as phosphoric acid, citric
acid, malic acid and acetic acid. However, an acid constituting the arginine salt can also be used as

the acidic pH adjUS¥ef 00202 THh B3 rFEEHE RSHHSH 2EdRTPBORHAG bRHY REAYH ¥itking protein
as a proteir,source and.the insoluble calcium.prevents burnt deposit-due to_hgating and maintains the
Tavor, Aol L B R SR BRER 20 estrucion
of the micefig,pfdnaimilkarpiendamibe asidicampadndadwith arinineerdinmir 4alsase of calcium
(ion), in the composition using the milk protein. That is, the composition of the present invention may
be a composititmwhictvisiglanigd tolpreveont thepmidetlization by the non-n icellizing protein and to
reduce release of calcium by use of the insoluble calcium. As a result, the amount of the acidic pH
adjuster usHHI&or adjustment of pH of the composition can be increased, a high concentration of
arginine can be c md%%tijtri]ded In otr%ﬁ{r words Pthe etho o't?g]gn%e(%e%ti lig(\{%rg}@nar%ay be a method in
|

. n i _ 'has a 1z 1 .
which burnt depostllt caused 6§/n 28 |ngpcr)?1t e |aSU|ad %Y)%%Ogl on comprising arginine, the protein

source, the galgiHmmaauree and the.acidi pH-adivsterds defieed by whalliRepartigibevsing the
non-micellizing protein as the protein source in the composition and the insoluble calcium compound
as the calcilnar swineesin baeicompositiah H8R21{vhen A compelitdingeratia:ottmesargipitie in the
composition of the present invention is not particularly limited as long as burnt deposit can be
prevented SHEREOE Bah! HEhmREIhaH5H %E&b@}ﬁ%@fé%fﬁﬂﬁifﬁﬁégftéeﬁﬂﬁiﬁﬁd?lmﬁﬁﬁ #idy be, for
example O.OI%% ,n%.(gl choi%aéo&?}*%el-(’l an( _mlﬂ5 g 'O‘%Q\Qeml o; tlbﬂe qprgg;%siti(%ndhln agdition, its
maximal arhoun maf;f’Be, For example 4% g.pﬁ. g.3.5gand §.Blg?n 166 ot the é'rcﬁsposition. When
the amount,igdngieasadda 83 QAR 100l pEthe: %%Hﬁgéiﬁ%f‘aﬁh&if@é’ BHOI& pmposition
may be impaired. and thus 1t is preferable that the compounding ratio is less than 4.5 gin 100 ml of the
compositiorudbB@R21ric adieveonpasition hfibeveregsenbmyenton isiksodaised amhadompasition for
perioperative nutritional support such as a composition for oral nutrients and a composition for enteral
nutrients. Coifdergiehtle dsales mpoSRISH canedotarmexins iy Paes dspominempiaag iderals,
vitamins and a viscosity oo{ifielr. for thﬁ cogl )osition such as a eIIingﬁg, nt. However, in 2 case that a
micellizing protdin & t68d a8 A potein' SOUPEE D & 2 TS EA&iam LoMPBUNEBINE? fhan the
insoluble caleim is.H5adhasHR GalRdTLSOMIGS WhIEHIS A MRS RUNLIEas) may be caused, and
flavor may be impaired. Consequently-, it is desirable that the protein source in the composition is only
the non-mi¢edlizing protein, and the calcium source in the composition is only the insoluble calcium.
However, the micellizing protein can be added as the protein source and the water-soluble calcium
compound can belGg@eehas thecssiur solde adith g b Bimm avivast ppkatantéddnd the
flavor is ma}in%a'nAe In this case, the maximal compounding ratio. of the m cellizing protein may be 0.1
0. 0.05 g, 01 BRI G005 KR S0 T 6T M o MRBEHSR T RETHLSA P ESRBLGRINE Patio of the
water-Solubjgcal iR SOURRLATIANAE B 4 0P 9ufl B ARG AA0R A Lo the
composition. [0023] The compounds are prepared with water into the fluid composition of pH
6.0-7.3. Therprepared fid-oorpperitnis hdatptband pastetrizethorstesizecninahaating treatment
method is exemplified by batch processing by an autoclave and consecutive processing by steam
injection. After heating treatment, it is cooled to notal temperature, resulting in the liquid nutritional
composition in which burnt deposit is not caused and the flavor is preferable. Additionally, in the
consecutive processing, burnt deposit is prevented in the pipes, thereby cleaning of the manufacturing
line is simplified. [0024] Next,the present invention will be detailed on the basis of the following

Examples. The following Examples are for merely illustrative purposes, and it s no doubt that the
invvention ic not limited to the followina Evamnlaee 10 Evamnle 1 TOO2R]1 IRalatinnechin hetwean



Compoundingram  1-A 1-B-C 14D 1-E -F 1-G L-arginine 1.0 1.0 1.5 1.0 1.0 1.0 2.0 Source of
Skim 2.8 1.8

deposit due to heating treatment.

Solution to Problem
[0008]

In order to solve the problems, burnt deposit due to heating treatment and
bitterness are reduced by using a non-micellizing protein and an insoluble calcium for
keeping its flavor preferable in the present invention.

00097

In other words, the liquid nutritional composition of the present invention
comprises arginine and the non-micellizing protein, wherein pH is 6.0 to 7.3, heating
treatment was made, and the burnt deposit is prevented by adding the insoluble calcium,
and its flavor is preferable.

10010]

The method of the present invention is a method for manufacturing the liquid
nutritional composition containing arginine, wherein the burnt deposit is not caused and
the flavor is preferable by heating a fluid composition which comprises the non-
micellizing protein, the insoluble calcium compound, arginine, an acidic pH adjuster

and water, and pH 15 6.0 to 7.3.

Advantageous Effects of Invention
[0011]

According to the present invention, the hquid composition in which bitterness
due 10 arginine and burnt deposit due to heating treatment are reduced is provided.
Also, a higuid composition comprising more arginine compared 1o a case using a
micellizing protein and a water-soluble calcium is provided. Furthermore, burnt
deposit is reduced in pipes which are flow passages in consecutive processing, and thus

washing in the pipes are faciiitated.



1.62.8 protein MPC 2.82.81.6 2.8 Sodium caseinate 4.2 3.9 3.0 6.5 6.5 Calcium Calcium
phosphate 0.05 1.7

LA

Description of Embodiments
[0012]

The liquid nutritional composition of the present invention comprises arginine
and the non-micellizing protein, wherein pH s 6.0 to 7.3, heating treatment was made,
and the burnt deposit is prevented by adding the insoluble calcium, and its flavor is
preferable.

[0013]

The higuid nutritional composition in the present invention means a composition
which comprises at least protein source, preferably milk protein and is liquid at room
temperature {1 to 30°C).  The nutritional composition can comprise not only the
protein source but also carbohydrates, lipids, minerals and vitamins. For example, the
liquid nutritional composition can be a beverage-like composition, a sol composition
which 1s viscous by use of a gelling agent.  The liguid nutritional composition of the
present invention can be mainly a composition which administered orally, for example,
a beverage such as a soft drink and a coffee beverage as nonessential grocery items and
a sports drink, as well as an oral nutrient or an oral nutritional liquid food for supplying
nutrients required for maintaining and enhancing physical strength in normal persons
and sickly persons.  Additionally, it can also be a nutritional composition administered
through an administration route other than oral administration, like an enteral nutritional
liguid food, an enteral nutrient or a central venous nutrient.

[0014]

The composition of the present invention comprises arginine, a non-micellizing
protein and an insoluble calcium as essential ingredients.  Although arginine may be
any of L-arginine, D-arginine and their racemate DL -arginine, L-arginine is preferable
because of its usefulness.  In addition, as arginine, a free arginine, and one or two or

more salts of arginine are used. The salts of arginine are exemplified by arginine



1.2 Whey calcium 1.6 1.6 pH adjuster Citric acid 4.34.36.5854.34.3X.5 Result

hydrochloride, arginine phosphate and arginine glutamate.
[0015]

The non-micellizing protein is a protein which does not form a micelle in a
system containing water and oil.  The non-micellizing protein is exemplified by
sodium caseinate or potassium caseinate. In the present invention, a non-micellizing
protein derived from a milk protein is preferably used because it may be a good-quality
amino acid source.  The milk protein which can be widely used for a liquid nutritional
composition is exemplified by MPC (milk protein concentrate}, a skim milk powder,
MP1 (milk protein isolate), casein and its salt caseinate.  Of these milk proteins, MPC,
the skim milk powder and MPI are predisposed to form a micelle.  In addition, the
property of the caseinate varies by its salt, and calcium caseinate and magnesium
caseinate form a micelle, but sodium caseinate and potassium caseinate does not form a
micelle.  However, for the composition of the present invention, a non-micellizing
protein other than caseinate can also be used as a protein source without departing the
obiect of the present invention.  For example, it is exemplified by whey, soya protein
and peptide.

[6016]

A compounding ratio of the protein in the composition is optional unless burnt
deposit and decreased flavor are caused.  Its minimal amount may be, for example 0.01
2,01 g 05gand 1 gin 100 ml of the composition.  [ts maximal amount may be, for
example 50 g, 30 g, 20 g and 10 g in 100 ml of the composition. In addition. in a case
of a composition used for supplying nutrients in sickly persons and perioperative
patients, the calories from the proteins are preferably adjusted to 2-30% to the total
calories in 100 ml of the composition.

[0017]
The composition of the present invention comprises an insoluble calcium

compound. Because burnt deposit by heating can be prevented by using the insoluble



[FA1-B1-C 1-D 1-H | -F 1-0 11 Burnt deposit Found Found Found Found None Found None Flavor
Good Good Good Good Good Good Good pH 7.13 7.05 7.02

calcium compound. The insoluble calcium compound is a substance which is hardly
dissolved in water and has a solubility of 0.05 g/m! or lower, preferably 0.01 g/m] or
lower, desirably 0.005 g/ml or lower in water at 20°C. It is exemplified by calcium
phosphate and calcium carbonate, and preferably calcium phosphate for foods and
pharmaceutical preparations is used. The insoluble calcium compound is significant as
an alternative for the calcium content contained in the milk protein such as the MPC,
skim milk powder and MP1 and used for nutritional support. A compounding ratio of
the insoluble calcium compound is optionally prescribed from the viewpoint of
nutritional support.  Its mimimal amount may be, for example 0.0001 g, 0.001 g, 0.005
g, 0.01 g, 0.05 g, 0.1 gin 100 ml of the composition.  In addition, its maximal amount
may be, for example 10 g, 5¢,2gand 1 g.

[0018]

In order to reduce precipitation of protein and bitterness due to arginine, pH of
the composition is adjusted to 6.0-7.3 by the acidic pH adjuster.  [f the pH of the
composition is less than 6.0, burnt deposit may be caused by heating in sterilization.

In addition, if pH of the composition exceeds 7.3, the flavor of the composition may be
impaired by bitterness of arginine and burnt deposit.
[0019]

The acidic pH adjuster is a component for adjusting pH of the composition and is
an aeidic substance mainly for neutralizing a basic component, arginine. The acidic
pH adjuster is exemplified by inorganic acids such as phosphoric acid, hydrochloric acid
and sulfuric acid as well as organic acids such as citric acid, oxalic acid, malic acid and
acetic acid.  Since the composition of the present invention is a nutritional composition,
it is preferably an acid usable as a food additive such as phosphoric acid, citric acid,
malic acid and acetic acid. However, an acid constituting the arginine salt can also be
used as the acidic pH adjuster.

[0020]



7.02 7.08 6.96 7.10 Comprehensive evaluation [0027] According to this, when 1% or more of
L-arginine, the micellizing protein and the water-soluble calcium were used, generation of burnt
deposit was found regardless of the presence of the non-micellizing protein. [0028] [Study on amount
of the arginine added] Subsequently, the fluidal composition was prepared with water to have the
compounding ratio shown in Table 2, heated by steam injection (145C, 5 sec.), then homogenized at
45 MPa, and cooled down. [0029] [Table 2] Compounding ratio [wm'Yo] 2-B

In the present invention, compounding of the non-micellizing protein as a protein
source and the insoluble calcium prevents bumnt deposit due to heating and maintains
the flavor.  Although this mechanism s not sufficiently clarify, the burnt deposit is
attributed to destruction of the micelle of the milk protein by the acid compounded with
arginine leading to release of calcium (ion}, in the composition using the milk protein.
That is, the composition of the present invention may be a composition which is planed
to prevent the micellization by the non-micellizing protein and to reduce release of
calcium by use of the insoluble calcium.  As a result, the amount of the acidic pH
adjuster usable for adjustment of pH of the composition can be increased, a high
concentration of arginine can be compounded. In other words, the method of the
present invention may be a method in which burnt deposit caused by heating of the
liquid composition comprising arginine, the protein source, the calcium source and the
acidic pH adjuster 1s reduced by wholly or partially using the non-micellizing protein as
the protein source in the composition and the insoluble calcium compound as the
caleium source in the composition.

[0021]

A compounding ratio of the arginine in the composition of the present invention
is not particularly limited as long as burnt deposit can be prevented and flavor can be
maintained preferable.  As free arginine, its minimal amount may be, for example
0.001 g, 0.012,0.1¢05¢g,1.0gand 1.5 gin 100 ml of the composition. In addition,
its maximal amount may be, for example 4.5 ¢, 4.0 g. 3.5 gand 3.0 g in 100 mi of the
composition.  When the amount is increased to 4.5 g or more in 100 ml of the
composition, the flavor of the composition may be impaired. and thus it is preferable
that the compounding ratio is less than 4.5 g in 100 m! of the composition.

10022
The composition of the present invention is also used as a composition for

perioperative nutritional support such as a composition for oral nutrients and a



2-C 2-D 2-E 2-F L-arginine 0.5 1.5 2.0 3.5 4.0 4.5 Source of protein Sodium caseinate 7.1 7.1 6.5
5.0 4.3 4.3 Calcium Calcium phosphate

composition for enteral nutrients.  Consequently, the composition can contain
carbohydrates, proteins, lipids, minerals, vitamins and a viscosity modifier for the
composition such as a gelling agent. However, In a case that a micellizing protein 1s
used as a protein source or a case that a calcium compound other than the insoluble
calcium 1s used as a calcium source which 1s a mineral, burnt deposit may be caused,
and flavor may be impaired. Consequently, it 1s desirable that the protein source in the
composition is only the non-micellizing protein, and the calcium source in the
composition 1s only the insoluble calcium.  However, the micellizing protein can be
added as the protein source and the water-soiuble calcium compound can be added as
the calcium source as long as the burnt deposit is prevented and the flavor i1s maintained.
In this case, the maximal compounding ratio of the micellizing protein may be 0.1 g.
0.05 g, 0.01 g and 0.005 g in 100 ml of the composition.  The maximal compounding
ratio of the water-soluble calcium compound may be 0.1 g, 0.05 ¢, 0.01 g and 0.005 gin
100 ml of the composition.
[0023]

The compounds are prepared with water into the fluid composition of pH 6.0-7.3.
The prepared fluid composition is heated and pasteurized or sterilized. The heating
treatment method is exemplified by batch processing by an autoclave and consecutive
processing by steam injection.  After heating treatment, it is cooled to normal
temperature, resulting in the liquid nutritional composition in which burnt deposit is not
caused and the flavor is preferable.  Additionally, in the consecutive processing, bumt
deposit is prevented in the pipes, thereby cleaning of the manufacturing line is
simplified.
100241

Next, the present invention will be detailed on the basis of the following
Examples. The following Examples are for merely illustrative purposes, and it 1s no

doubt that the invention is not limited to the following Examples.



1.21.21.21.11.2 pH adjuster Citric acid 2.3 6.5 8.515.017.019.5 Result 2-B7-C1-D 7-E 2-F

10

Example |
[0025] {Relationship between generation of burnt deposit and protein and calcium to be
used]

Relationship between generation of bumnt deposit and types of protein and
calcium to be used was studied in a composition comprising L-arginine (KYOWA
HAKKO BIO Co., Ltd.). The fluidal composition was prepared with water to have the
compounding ratio shown in Table 1, heated by steam injection (145°C, 5 sec.), then
homogenized at 45 MPa, and cooled down. A skim milk powder produced by Meiji
Dairies Corporation {protein content: 34 w/w%), a milk protein concentrate (MPC)
produced by Fonterra Japan Limited (protein content: 80 w/w%), a calcium slarry as
calcium phosphate produced by MARUO CALCIUM CO., LTD. (containing 21 w/w%
as calcium phosphate), and a whey calcium produced by Fonterra Japan Limited

{containing 30 w/w% as calcium) were used.

[0026]
{Table 1]
Compounding ratio [w/v¥%]
1-A 1-B 1-C 1-D i-E 1-F 1-G
L-argimine 1.0 1.0 1.5 25 1.0 1.0 2.0
Source of Skim milk powder 28 28 2.6 2.8 - - N -
protein MPC 2.8 2.8 2.6 2.8 - - -
Sodium caseinate 4.2 - 3.9 3.0 6.5 6.5 6.5
Calctum Calctum phosphate - - 0.05 - 1.2 - 1.2
Whey calcium - 1.6 - - 1.6
pH adjuster Citric acid 4.3 4? | 6.5 8.5 43 4.3 8.5
Result

1-A 1-B 1-C 1-D t-E 1-F 1-G




Burnt deposit None None None None None None FlavorGood GoodGood Good Good Poor
pH6.687.257.107.057.107.12 Comprehensive 0 evaluation [0030] According to this, when the
content of L-arginine was less than 4.5%, generation of burnt deposit was not found, meanwhile when
the content of L-arginine was 4.5% or more, burnt deposit was not found but flavor was impaired in a
case. [0031] [Study on pH] Subsequently, the fluidal composition was prepared with water to have
the compounding ratio shown in Table 3, heated by steam injection (145C, 5 sec.), then homogenized

at 45 MPa, and cooled dgyp, {90371 [Table 3f,,,Fompaunding,fatio, QR A B3ifa  Nane

Flavor Good Good Good Good Good Good Good
pH 7.13 7.05 7.02 7.02 7.08 6.96 7.10
Comprehensive

¥ *® x * G x o
evaluation

(00271

According to this, when 1% or more of L-arginine, the micellizing protein and
the water-soluble calcium were used, generation of burnt deposit was found regardless
of the presence of the non-miceilizing protein.
[0028] [Study on amount of the arginine added]

Subsequently, the fluidal composition was prepared with water to have the
compounding ratio shown in Table 2, heated by steam injection (145°C, 5 sec.), then

homogenized at 45 MPa, and cooled down.

(00297
[Table 2]
Compounding ratio [w/v%]
2-A 2-B 2-C 2-D 2-E 2-F
L-arginine 6.5 1.5 2.0 3.5 4.0 4.5
Source of |
‘ Sodium caseinate 7.1 7.1 6.5 5.0 4.3 4.3
protein
Caleium Caleium phosphate iz 1.2 P2 1.2 1.2 1.2
pH adjuster Citric acid 2.3 6.5 83 15.0 17.0 19.5
Result

2-A 2.B 2-C 2-D 2-E 2-F

Burnt deposit None  None  None None None None




3-D 3-E L-arginine 7.0 7.0 7.0 7.0 7.0 Source of
Calcium Calcium phosphate 1.2 1.2

protein Sodium casemate 6.5 6.5 6.5 6.5 6.5

i2
Flavor Good Good Good  Good Good Poor
pH 6.68 7.25 7.10 7.03 7.10 7.12
Comprehensive
O [ ] O ] x
evaluation

[0030]

According to this, when the content of L-arginine was less than 4.5%, generation

of burnt deposit was not found, meanwhile when the content of L-arginine was 4.5% or

more, burnt deposit was not found but flavor was impaired in a case.

[06031] [Study on pH]

Subsequently, the fluidal composition was prepared with water to have the

compounding ratio shown in Table 3, heated by steam injection (145°C, 5 sec.), then

homogenized at 45 MPa, and cooled down.

(00321
[Table 3]
Compoundmng ratio [w/v%s]
3-A 3-B 3-C 3-D 3-E
L-arginine 2.0 2.0 2.4 2.0 2.0
Source of “
_ Sodium caseinate 6.5 6.5 6.5 6.5 6.5
protein
Calcium Calcium phosphate 1.2 1.2 1.2 1.2 1.2
pH adjuster Citric acid 8.0 g5 9.2 10.0 10.9
Result
3-A 3-B 3-C D 3-E
Bumt deposit None  None  None None Found
Havor Poor  Good  Good G{)od (sood



pH adjuster Citric acid 8.0 8.59.2 10.0 10.9 Result 3-A 3-B 3-C 3-D 3-E Burnt deposit None
None None None Found Flavor

pH 7.31 7402 6.69 6.48 5.96

Comprehensive

evaluation

[0033]

According to this, when pH was less than 6.0, burnt deposit was found.
Meanwhile, when pH exceeded 7.3, burnt deposit was not found but flavor was
impaired in a case.

Example 2
[0034]

The beverage that was the composition of the present invention was
manufactured from the components shown in Table 4. The composition caused no
burnt deposit and had preferable flavor.  In addition, this beverage was also adequate

as an enteral nutritional compesition or an oral nutritional composition.

[0035]
[Table 4]
Example 1
Oral liquud nutritional supplement
Raw material
(drinkable type)
(Wiv%)

l-arginine 20
Sodium caseinate { Tatual07) 6.52
Dextrin 20.0
Sucrose 1.8
Dietary fiber 1B

Potassium chloride 0.183



Poor Good Good Good Good pH7.317.026.696.485.96 Comprehensive evaluation [0033] According
to this, when pH was less than 6.0, burnt deposit was found. Meanwhile, when pH exceeded 7.3 burnt
deposit was not found but flavor was impaired in a case. Example 2 [0034] The beverage that was the
composition of the present invention was manufactured from the components shown in Table 4. The
composition caused no burnt deposit and had preferable flavor. In addition, this beverage was also
adequate as an enteral nutritional composition or an oral nutritional composition. [0035] [Table 4] Raw
material Example 1 Oral ligyid nytritional supplement (drinkable type) ¢wy%) L-arginine

Minerals and veast mix”’ G.G17
Ferrous sulfate (.0093
Magnesium carbonate 0.096
Calcium phosphate slurry ™ 1.2
Fractionated canola and palm o1l 5.68
Emulsifier (.25
Vitamin mix (.29
Sweetener Small quantity
Flavor Small quantity
Water Residual guantity
Total 100.0

*1 Minerals and veast mix contains 75.7% of zine gluconate, 3.8% of copper gluconate and 20.3% of
selenium veast.
*2 Calcium phosphate slurry contains 2 1w/w% of calcium phosphate produced by MARUO CALCTUM

CO., LD,

Industrial Applicability
[0036]
The present invention provides the liquid nutritional composition which allows a

relatively large amount of arginine to be mgested while the composition intake 1s small.



7.0 Sodium easeinate (Tatual07) 6.51 Dextrin 20.0 Sucrose 1.8 Dietary fiber Potassium chloride
0.183 14 Citric acid0.85 Minerals and yeast mix0.017 Ferrous sulfate0.0095 Magnesium
carbonate0.096 Calcium phosphate slurry/21.2 Fractionated canola and palm 0il5.68 Emulsifier0.75
Vitamin mix0.79 SweetenerSmall quantity FlavorSmall quantity WaterResidual quantity Total100.0 *1
Minerals and yeast mix contains 75.7% of zinc tzluconate 8% of copper gluconate and 20.5% of
selenium yeast. *2 Calcium phosphate slurry contains 21w/w% of calcium phosphate produced by
MARUO CALCIUM CO., LTD.. Industrial Applicap {Qg6] = The present invention provides the liquid
nutritional composition which allows a elatively large amount of arainine to be ingested while the
composition.intake isgsidatkitritional composition which comprises an arginine and a non-

micellizing protein, wherein pH 1s 6.0 to 7.3, heating treatment was made, and burnt
deposit is prevented by adding an insoluble calcium compound, and its flavor is
preferable.

2. The liquid nutritional composition according to Claim I, wherein a protein
source in the composition 1s only the non-micellizing protein, and a calcium source in
the composition is the insoluble calcium compound.

3. The liquid nutritional composition according to Claim 1 or 2, wherein less than
4.5 g of arginine is contained in 100 m! of the composition.

4. The liquid nutritional composition according to any one of Claims 1 to 3,
wherein the non-micellizing protein 1s sodium caseinate and/or potassium caseinate,

5. The liquid nutritional composition according to any one of Claims 1 to 4,
wherein the insoluble calcium compound is calcium phosphate and/or calcium
carbonate.

6. The liquid nutritional composition according to any one of Claims 1 to 5 which
is any of a beverage, an enteral nutrient and an oral liguid composition.

7. A method for manufacturing the liquid nutritional composition comprising an
argimine, pH 6.0 to 7.3 having preferable flavor without burnt deposit. which includes a
step of preparing a fluid composition comprising a non-micellizing protein, an insoluble
calcium compound, arginine, an acidic pH adjuster and water, and a step of heating the
fluid composition.

8. The method according to Claim 7, wherein a protein source in the composition is
only the non-micellizing protein, and a calcium source in the composition is the
imsolubie caicium compound.

9. The method according to Claim 7 or 8, wherein less than 4.5 g of arginine is

contained in 100 ml of the composition.



15 CLAIMS IA liquid nutritional composition which comprises an argmine and a non- micellizing
protein, wherein pH is 6.0 to 7.3, heating treatment was made, and burnt deposit is prevented by
adding an insoluble calcium compound, and its flavor is preferable. 2. The liquid nutritional
composition according to Claim 1, wherein a protein source in the composition is only the
non-micellizing protein, and a calcium source in the &omposition is the insoluble calcium compound.
3. The liquid nutritional composition according to Claim 1 or 2 wherein less than 4.5 g of arginine is

contained in 400 r‘i‘h‘@ﬁé@%@%‘&%ﬂﬁi& to‘}mg'?)%éiﬂ‘r'@l Wiutana) composition, agcording, 1o, any one of
|

Claims Ito 3, wherein the non-micelliZzing protein is sodium caseinate and/or potassium caseinate. 5.
The liquid nutsitianal cemposiien accRiNgdiRaa%ane R falaims 1 to 4. wherein the insoluble calcium
compound is calcium phosphate and/or calcium carbonate 6. The liquid nutritional composition
according td any drie of@iaihis dtodbnghicinis aryod L adneyeray &) antenterahautsignbind an oral liquid
composition. 7. A method for manufacturing the liquid nutritional composition comprising an arginine.

pH 6.0 to 7.3 KAUMGPRERMbIS A WHIRSEN BSHR U ¥t Whidhifiites a step of preparing a fluid
composition compyising & on-micellizing protein, an insoluble calcium compound, arginine, an acidic
o achuster and we G R e B T Dt e ETaRs o G 7.
wherein a pipiein seLvee: iR the SAmMPOSIion SR tBe: negamicsiizing Rrptein, and a calcium source in
the composition is the insoluble calcium compound. 9.The method according to Claim 7 or 8, wherein
less than 4.53= of Argistneliscpntaimed grbi60 depofithecahpeditiaimg lthe EQuithermethed according to
any one of Claims 7 to 9, wherein the non-micellizing protein is sodium caseinate and/or potassium
casemate. LN INRINGPHEES dihey 8 Hify DRE BICIAHTS 7t oUW Iersss #ie mstisbie calcium
compound ?fg!ﬁum hosphate and/or calcium catrbonatehoillz The m }hod %c,c:ordlng,tlo any one of

. ster, wherein 4 non-micelllZing protel 18 W OF pariia HSCA a5 a Droicin . .
Claims 7 to” Rerein the composﬁlnon IS an§‘ bF a%everage,yan Bfterarnutrierit aRa an oral liquid

COMPOsItion, k3 fy @E%@QHJQ&H{S%Y%H@"&H #ﬁ%ﬂ?&lﬂ%%@%&ﬁ‘%ﬁ%@%ﬁ%@%&?ﬂ?&%@ié‘f _ |t|opal
composition comprising an areininc, a protein source, a calcium source and an acidic pH adjuster,
wherein a nordnicellizitig:praieine snwholyroppariially used as a protein source in the composition, and
an insoluble calcium compound is wholly or partially used as a calcium source in the composition. 14.
The method 4ccorbigne Odraces i Eréifithe AohiriediRmpoproteipl s wadimreaseinate and/or
potassium Qaaeina{e. 15. The method accordin%to}CIaim 13 or 14, wherein the insoluble calcium
compound i EAIgIH PROSHE U Rl Cafbonate.

-

15, The method according to Claim 13 or 14, wherein the insoluble calcium

compound ts calcium phosphate and/or calcium carbonate.



