1 Description ENTERAL NUTRI ENT Technical Field [0001] Thi s
invention relates to an enteral nutrient fornmulated with proteins, fats,
car bohydrates, vitam ns and mnerals and having a pH of 3.0 to 4.5.
Background Art [0002] General |y, proteins have tendencies of
coagul ati on, aggregation (i.e. a state of separation into a supernatant
liquid and a precipitation) and precipitation under acidic conditions.
Accordingly, in the preparation of an acidic protein containing drink, it
beconmes necessary to solve these problens. In order to cope with these
probl ens, there has been hitherto peeposediannet hod wherein an
acid-resistant mlk serumprotein is used as a protein source and its
stabilization is made by use of maTstrabi INZimMgN@gent such as a pectin, a
wat er - sol ubl e soybean pol ysaccharide or the |ike (Patent Docunent 1).
Moreover, there is proposed a stable preparation technique with respect to
the case where a soy protein-containing solution is a soybean mlk or a
pepti de exceldrentcdin slubility (Patent Docunment 2). 2 However, these are
mere technol ogi es of stabilizing a m|k-derived protein-containing protein
sol ution or;gpybean mlk, and there has never been reported a nmethod of
stablllzatlon in the course of fornulating a soy-derived protein per se in
conventional nutrients. | Q%Qﬁhon re ates MJ gtserqgg ]pgghﬁs %Qat have been
frequently enployed in acidic enter nutrie and are ‘excelTent in acid
resistance are r ant.,to aci d but w th th ck that t hey are
poorer in ﬁght Hgéfgiaﬁéglt fan ot %}5@5 5$Eﬁ St &ritarg %Thls
causes i nhaono enelt as a e§ult of a pt |ncre se in viscosity
ascribed t6 thé' aggaéﬁafVl or t1ve ét rifién occurring by heating
for sterlllza on or fornulatlon step thereby i nfluencing the physi cal

properties B¢ &5 i ng product. Al though no health problemis
i nvol ved, é%@ glogglng may occur in sone cases when such a nutrient is
adninistere “d a tube. [ 0004] On the other hand, since it has

been recently consi dered well-bal anced to take both animal proteins and
plant proteins, soyeHEdteiln-coiAistngg harienksrRave iest a8l i shed a great

mar ket owi ng to _an increasing nunber of health-oriented consuners. [0005]
coagulation, aggregation (i.e. a state of separation into

a supernatant liquid and a precipitation) and
precipitation under acidic conditions. Accordingly, in
the preparation of an acidic protein containing drink, it
becomes necessary to solve these problems. In order to
cope with these problems, there has been hitherto
proposed a method wherein an acid-resistant milk serum
protein is used as a protein source and its stabilization
is made by use of a stabilizing agent such as a pectin, a
water-soluble soybean polysaccharide or the like (Patent
Document 1). Moreover, there is proposed a stable
preparation technique with respect to the case where a
soy protein-containing solution is a soybean milk or a

peptide excellent in solubility (Patent Document 2).



3 However, plant proteins including soy proteins are nore |liable
to suffer an influence, such as of mnerals and the |like contained in
nutrients in large anounts, than m | k-dérived proteins, with concern that

t hey aggregate under |ong-term storage thereby providing a rough taste and
texture on the throat. Since there are sonme consuners who do not |ike a
bitter taste inherent to soybean, there has been demanded an i nprovenent in
texture and taste along with the enhancenent of physical properties and

stability. [0006] Pat ent Docunent 1. Japanese Patent Lai d-open
No. 2005-2452ddver, these aRatmnte Doetimento@iedapanesshPatemMg Lai d- open No.
2006- 61139 Di scl osure of Invention Technical Problem[0007] The

inventi on pnovi-desraneensesad imutdientning whitethe 2l thoughi @ soy protein is
contained as a protein source, no problemis involved in quality with
respect to aggsegathonk anghviseosd tiys abnoyamlhdon angbwhich 4 sngoaeh at taste
W t hout evoking a bitter taste inherent to soybean and a rough texture.
Moreover, the ddwenti o 2d$0iPravd des, Ak ent ef ndient; whgrein if a nmilk
serum 4 protein is contained, it is so stable as not to cause viscosity

i ncrease nofed nhomgenel ty @scridbed, to, A9t €gatd om o tdgrdml denaturation
by heating under sterilization or during the step of formulation. Technical
Solution [O 3] The above probl ens can be achi eved according to
the follow ng I nventions. [0009] 1) The invention is directed

(
to an enteral nutrient, o which i.s . formyl ated with protein, a
) D?lnlak vgl?%%ner# %Cﬁ% %Wém tnnjearta haavem")v%ei th 'ha ueélatp%-\(

fat, a carbohydrate, | and of 3.0to
4.5, char acétmerliozeedd i n tahcait isai d tprot ein is formul a% ed with to 65% based
on whol e proteine of & oy protei i cdht'di Hi'hy 26'4 ¢ 0% 51 Beptite

fraction whose, nol ecul ar weight is |ess than 6000. It will be noted that
the content®{9) ot tH rbC(eeptéP%gﬁa 19RO Hevidg- S mttecti@r W& ght of |ess
than 6000 in the soy protein is indicated by peak area percentage (colum
used: TSK ¢&i® Ft\)i%Lt Yok G T PUTt i dh)NEHases 6395 gigser f or mance
l'i quid chromat ograph determ ning a nol ecul ar wei ght distribution of soy
protei n as {AN9T erRfss &f BB Ifereitdiaeral § 0010]is causes (2) The

invention is directed to an enteral
inhomogeneity as a result of an abrupt increase in

viscosity ascribed to the aggregation or thermal
denaturation occurring by heating for sterilization or
formulation step thereby influencing the physical
properties of the resulting product. Although no health
problem is involved, tube clogging may occur in some
cases when such a nutrient is administered via a tube.
[0004]

On the other hand, since it has been recently
considered well-balanced to take both animal proteins and
plant proteins, soy protein-containing drinks have
established a great market owing to an increasing number
of health-oriented consumers.

[0005]



5 nutrient set forth in (1) above, wherein an average particle size is not
| arger than 10 pmand is capable of passing through a 50 pmfilter. [0011]
(3) The invention is directed to an ent&ral nutrient set forth in (1) and
(2), wherein a viscosity after thermal sterilization is at 1000 to 30000
mPa.s. Advant ageous Effect [0012] According to the invention,
there can be provided an enteral nutrient that is inexpensive, is highin
caloric value, is free of a problemon qualities such as of aggregation,
vi scosity abnormality and the like and is good at taste and acidic in

nat ure. Moreover, bBepause 0fpraduqed tdegrsees ofudggr egat ipprotanichs ough
feeling and of a good taste, there can be provided an enteral nutrient

whi ch i s acceptrable firamd he stanthoiat sirofl fcatk preafar encess rel ated to
snmooth texture on the throat, good texture and a |ong-lasting feeling of
satiety. Modendorl Camrying Qitkd heoduniendd om [[QQE3)lents in largEhe enteral
nutrient of the invention is now described in detail. The enteral nutrient
of the inventdwrtd,s drormuatiedic 4Ot o friotei RS, M ddh @ SO HaIot ei n
having a peptide fraction having a nolecular 6 weight of |less than 6000 in

an anmount afhe30 Ay 4%t Prafanablon 25 %, 40%: S0 & Heher ably, 125 1o 35% and

much nore preferably 27 to 32% if the content of the peptide fraction

having a mol eyl ar oweight, 0f J&ss; thap, Q%%Oﬂ de say protgin.d s Jess than

20% an aggregate matter results after thermal sterilization in the course

of preparatiq ar;!g%%\f;gnn[%gfst Qi RO AT eﬁ‘@ @)qt{t%dtteq?asfteete:igln caé&)it:]gughness.

On the other en the content o e pepti rac “a

nmol ecul ar ight of .less than,6000 jn th oy protein_is larger than 40%
bitter nessv%ég%r%g itr%}eéfr?sgl,asmx?reseélnidr? atrwgeoffét Moo ARt 10 The
anount of the_.soy protein having 20 to 40% of a peptide fraction whose
mol ecul ar W& ght™ 5 éanld:agcsasttﬁar?]@%t?o Wr%(r??gé:g‘% 6 C plefSYad157 110 to 60
w% nore preferahly 20 to 50 wt % and nuch nore preferably 20 to 40 wt% in
t ot al protéFﬁ?&rgﬁﬁﬁl@PdaﬁﬁﬁgPﬁﬁéﬁhutritionalIy insufficient in terns of
protein source. A soy protein contains a |arge anmount of arginine, which

. 6 . . . .
fornms an |#&@ptdnt conponent of nitrogen nonoxide in vivo, prevents
arterial sclerosis and has a role of elimnating active oxygen. Wen taking
an am no acid bal anééeinht Yocowsinderldt idowaniess dwdent iLmichepest dlo-prot ei ns

is not less than 5 wt% preferably not |ess than 10% and nore preferably
not | ess tR&Y26% 2lf/ the anpunt in the total

Patent Document 2: Japanese Patent Laid-open No.
2006-61139
Disclosure of Invention
Technical Problem
[0007]

The invention provides an enteral nutrient in
which although a soy protein is contained as a protein
source, no problem is involved in quality with respect to
aggregation and viscosity abnormality and which is good
at taste without evoking a bitter taste inherent to
soybean and a rough texture. Moreover, the invention

also provides an enteral nutrient wherein if a milk serum



proteins is larger than 60 wt% bitterness becones intense thereby

wor seni ng the taste. [0015] For the soy protein containing 20 to
40% of a peptide fraction whose nol ecul & weight is |ess than 6000, there
can be used, as a soy-derived material, soy mlk, concentrated soy protein,
or soy protein isolate, defatted soybean, soy whey protein and the |ike, of
whi ch soy protein isolate can be preferably used. These soybean-derived
materials are treated by an enzynme treatnent nmethod conventionally enpl oyed
for food processing, e.g., by a nmethod wherein the treatnment is carried out
by use of &g wardioxypr oteasein(ah ani ned -derdtvwad pepsinvtored hmddke) at a
tenperature of 30C to 60C at a pH of 5 to 10 generally for about 5 m nutes
to 24 hour sviadddwiugh idependienghan ithrenaeidnd Tty andameunt:of an enpl oyed
protei nase to obtain a hydrolyzed soy protein solution. Thereafter, the

sol ution i ssgubjectiet tor cerdmidugRInsaparatdomnt haaparptegid renove

i nsol uble matters and thermally sterilized, followed by hernetically seal ed
storage as dieiis ida@fderocencentd atieont & & yidwguand ikewder i ng for
practical usage. It will be noted that as a commerci al product of soy
prot ei n comtedrH ingh 12kt 1+3Q0% of a peptide fraction having a nol ecul ar

wei ght of |less than 6000, there can be 8 used Proleena (registered trade
nane) 900 (frujgg @1 Co., Ltd.). [0016] In the practice of the

i nvention, the nol ecular weight distribution of soy protein is determ ned

in such a way that Q01,9 of I.n, i I §s0l v [ | vent
(mater:acetonitrile:f?i | uor aceﬁg%ggg#%lg%%%%ﬁﬁgﬁTﬁgﬁﬁggﬁfggld%fb stand at

room t enper.at.ur ver.ni ght d a solution obtained by filtration with a
menbr ane fﬂﬁF%ﬁﬁﬁgﬁﬁﬁgmgqﬁ%¢%R§f%§'of 0.45 pmis subjected to neasurenent

under high Qﬁﬁ%ﬁrnance | i qui d chromat ographi ¢ nmeasuring conditions of

hi gh- per f ormance |i quid chromat ographi c apparatus: Shodex GPC- 101 ( Showa
Denko K. K.), detectar: g%%raviolet Spectroal tinmeter UV-41 (Showa Denko

K. K.), colum: TSK@@IT JOPRKLE P76 (hEEAGY hn EToSO Cerpor at i on) ,
mobi | e phase: solvent (water:acetonitrile:trifluoroacetic acid - 55:45:0.1,
col unm t enP&tEEEE: 40ERS Ity 4P Cho 15 FHomudatted médduri mgomeval engt h:
220 nm and injection anmount: 20 pi. [0017] ~In the invention, the
soy protei i i'$tpr éf EPabIYsHe tihose Vi aikngedd6 20 gegad wheh witssol ved in
water. [0018] The enteral nutrient of the invention is 9 peptides as
protei ns. THesé &Fhef thén tohd -Soy hegesiteriirsidude Mk pedtei ns such as
casein, thick mlk protein (TMP) and the like, aninmal proteins such as of
egg al buneRrodeliinagen fopinotlarviene watd thed i0ké, pepeiddes phepared fromt hese
ani mal proteins, plant proteins such as of wheat, corn and the |Iike, and
pepti des pigparcedsfr omh thesy plrate ipr obeitpsniofy &I ¢ @Okk opr at ei ns are
preferred. [0019] The enteral nutrient of the invention may be
f or mul at ed pwictth danifme cadiods whAs eamodmicnd aac iwe,i gieentiisoneiss made of a variety
of am no acids including essential am no acids and non-essential am no
acids. Mreoparti aul arlly, beeabited itsambdee ontexanmke, oef thsol euci ne,

i euci ne, valine, lysine, nethionine, phenylalanine, threonine, triptophan,
ar gi ni ne, biegtiiden€raghyeinneavahgnibnec1pkelizne ;cagpar birc 1agkdnggri ne,
tyrosine, giutamc acid, cystelne, taurine, carnitine, ornithine and the

|| ke. Theseoani na ackdsofay-8ebial waysnbeceatabjedeas g Lree anno acid,
but may be fornulated inthe formof inorganic acid salts (e.g. lysine

hydrOChlOrbg%CQHXQQQChE%ﬁbQ%1u%%@;)TSRr%@Qi 28@hdysal te{£,0. L-1ysine

acetate, L-lysine malate, etc.), in vivo hydrolyzabl'e esters (e.g.
L-tyrosi necgepByk e8het, phTeknbanLng: met bl (83t &L e L1 TELALoNi ne ethy
ester, etc.),
chromatograph determining a molecular weight distribution
of soy protein as will be described hereinafter.

[0010]

(2) The invention 1s directed to an enteral



10 and N-substituted products (e.g. N-acetyl-L-tryptophan,

N-acetyl -L-cysteine, N-acetyl-L-proli e, etc.). [0020] For the
carbohydrates used in the enteral nutriént of the invention, a variety of
car bohydrates nmay be fornul ated. For exanple, nention is made, for exanple,
of starch, dextrin, maltodextrin and the |like, of which dextrin with a | ow
degree of hydrolysis is preferred and its use enables osnotic diarrhea to
be prevented. One having a DE (Dextrose Equivalent) value ranging 8 to 25
is preferred, within which fluidity can be secured and osnotic pressure can
be made adeguatiedyt [ow Notth ess thamlone orwiseverralart ypes-afe dextrins
chosen from anong those nentioned above nmay be used in conbinations. The DE
of dextrin pranscle deigree ofndiydratysi scrand G expressed dypddie eguati on of
DE = direct reducing sugar (cal culated as glucose)/solid content x 100. For
det er m ni ngpbEs iofg déxtaidh @ TOnuwentilonat. techni que and its know edge in
this technical field or an appropriately nodified formthereof is applied,
for which t®iSonogyi method can be typically nmentioned. [0021]

The dextrins used in the enteral nutrients of the invention nmay be ones

prepared according (0 copvemianalon iis Metheds.q Ny e pantigularly, there
may be used any of dextrin obtained by acid deconposition of starch and

dextrin obtimed by Jdeatymt Wit anenzyne sych s, a- amdaga. Starch used

as a starting material for dextrin may be ones derived fromany -origins,
for which strarchessyech %%e%filciojarciko%mi%t o SURRE ROLRG WaXY. LOr N, waxy
rice, waxy mlo, tapioca and the |1 ke can be used, an not '1'6€ss than one to
several ty f rid fmterials selected therefrommay be used in
conbinatioﬁgﬁfﬁk%§ S The acidic enteral nutrient of the invention
may be fur%@%ﬁzfornulated Wi th carbohydrates other than dextrin and

i ncl udi ng, for éxanple, nonosacchari des, di sacchari des and

ol i gosacchari des. gpre specifically, mention is nade, as_a nonosacchari de,
of glucose, fructo$&CCGaaEt ¢€e, FEUdEY RtdERal Fhr&nices! Pexyriordided
inositol, sorbitol %_d the like. Mention is also nade, as a disaccharide,

of sucrose?!| &ELE mHtEdSET tHéHallFse Nar@erFe Vierké S Bilidfodacchar i des

i ncl ude polyners of about 3 to 6 units of the above nonosacchari des. [0023]
O ust er dextrioR tandadyel odéxtiries ey faPsebBemadideduaBasiiges suad as
carbohydrate, there may be partly fornul ated a nonosaccharide such as

gl ucose, fPUcPESECHRLIPR, Falsaordde, akylirtellityugad sheohdke andbiimose,
inositol, sorbito) or the like and a di saccharide such as sucrose, |actose,
mal t ose, t EEREl 6selapakatindoseidict he hikereFor Mpleoperposecalisenpirovi ng
the enteral environnent, there may be added fructooligosaccharides, mlk

ol i gosacchdrifdesd idsamaktoolfi ggsaegharipdesndl actiuhosesland the bifke.

good taste, there can be provided an enteral nutrient
which is acceptable from the standpoints of food
preferences related to smooth texture on the throat, good
texture and a long-lasting feeling of satiety.
Mode for Carrying Out the Invention
[0013]

The enteral nutrient of the invention is now
described in detail. The enteral nutrient of the
invention is formulated, in total proteins, with a soy

protein having a peptide fraction having a molecular



[ 0024] As a fat used in the enteral nutrient of the invention,
there can be used fats that are usually in edible use. Exanpl es include
plant oils and fats such as linseed oil¢ perilla oil (egoma o0il), olive oil,

sesane oil, rice bran oil, safflower oil, perilla oil(shiso oil), soybean
oil, corn oil, rape seed oil, germoil, palmoil pal mkernel oil, castor
oil, cotton seed oil, coconut oil, peanut oil. and the like, aninmal oils
and fats such as fish oil, mlk fat and the like, nediumchain fatty acids,

hi ghly unsaturated fatty acids and the |like fats, which may be used singly
or in conbiwsbtdhon.o Belsides,hepr oEEsiing addintdwes sucthy as D, EPA,

di acyl gl ycerol and the |li ke nay be added. [0025] As a food fi ber
used in therenterall nuts itentd of, thed Presftdm 1 et ien 35% mde refen
cellulose, lignin, indigestible dextrin, resistant starch, pol ydextrose,

gum 13 arahire; pguafe:gimyhydr aloyzate, wieathdramhesay Jd bek, ehittiegan,
chitin, Psylliumand the |ike, and one or two O nore ingredients thereof

may be formizattedn [B026]ly a moleculaW tleiipapest 1tad he -l eefoolytes,
mnerals and trace el enents used in the enteral nutrient of the I nvention,

mention is uRdeRf Seddm pohassi Wharcaloel umy 1.ym gpd phosphorus for
the electrolyte and mneral, and is also of iron, copper, zinc, nanganese,

sel eni um i.Qdines QP ymand mlyhdanum.fof, the (trace element. It is
preferred to fornulate a plurality thereof in conbination if possible.
These may be-dormuliaked i ding for m of, n Jngraanic electrol yle,component

AT gani
or may be fornul ated as an organic electrolyte conmponent. i'nor gani c

el ectrol yt t.,. menti i s,.made, for exanple, of alkali al or

al kal i ne eggf%%%ggggsgéltg%sﬁce gghgﬁlgﬁpgé,W@ﬁﬁf&%@,C@&%ﬁ8ﬁa?éﬁ%bﬁosphate
and the Iike.tés an _organic electrolxgg conponent,, nmentions i s nmade of
organi ¢ acFd®é &Fﬁ%}opopag%gﬁpﬁe,o PO E fadied INtalti ¢ ©86i §heani no aci ds
(e.qg. qutggi@ acid, aspartic acid and the like), alginic acid, malic acid
or gluconi €Y40 a1 EBC ERY FrRLE1El dRentrIekerdofng Ve BibHCENSEE

el ement - cont ai ni ng m croorgani sm bacteria, which are derived from

ni cr oor ganPSAETESULR t88 SfeasOy SRAVNAG thke tégE&bi | ity of trace el enent
accurrul ati on and obtained 19 by cultivation in a nedium containing a

hi ghly cond@ftradted trace el enent compound. [0027] The anounts
of the electrolytes, mnerals and trace el enents are conveniently in the
ranges, per 100 m Téf eRevast efalthruspiventrotefinshegi®@000nmyp poef efably 10
to 3500 ng for sodium 1 to 3500 ng, preferably 25 to 1800 ny for

pot assi um alPept74e Agacprehewabby 261koud@® mgibbr maghessunhad0 to 2300
ng, preferably 250 to 600 ng for calcium 1 to 3500 ng, preferably 25 to
1500 ng f obOPhosphgras, 00l1660wh5, ngrepretengbhy tot 6010tay fiokei ron, 0.01
to 10 ny, preferably 0.1 to 6 ng for copper, 0.1 to 30 ng, preferably 1 to
15 ng for piracer@blyt @0ltomg) prefendbhych. hote 4ragel-anlrapgangsep 0.1 to
450 pg, preferably 1 to 35 pg for selenium 0.1 to 40 pg, preferably 1 to
35 pg for eheomhumpt@llptot3000.pgn prefecabbyiolntoii5Qupgiternkodine, and
0.1 to 320 pg, preferably 1 to 25 pg for nol ybdenum [0028]

Vitam ns useduifithenenterakrAyt breptoetihheolpventi anshpchudecyhtanin Bl,
vitamn B2, vitamn 36, vitam n 312, niacin, pantothenic acid, biotin,
folic aci deokthabnaCravibamiBuhc Vit amhinbneyl Lankn Kopybtagin K and the
like, and it is preferred to formulate a possible p uraflty thereof in

conbi nati o P9S8 BbEponent of nitrogen monoxide in vivo,
prevents arterial sclerosis and has a role of eliminating
active oxygen. When taking an amino acid balance into
consideration, its amount in the total proteins is not

less than 5 wt%, preferably not less than 10% and more

preferably not less than 20%. If the amount in the total



15 Vitam n derivatives may be used as a vitam n. [0029] The
anopunt of the vitamns is conveniently in the range, per 100 ml of the
enteral nutrient, of 0.1 to 40 ng, preférably 0.3 to 25 ng for vitam n 81,
0.1to 20 ng, preferably 0.33 to 12 ng for vitamn 82, 0.1 to 60 ny,
preferably 0.3 to 10 ng for vitamn 86, 0.1 to 100 pg, preferably 0.60 to
60 pg for vitamn B12, 1 to 300 ng, preferably 3.3 to 60 ng for niacin, 0.1
to 55 ny, preferably 1.65 to 30 ng for pantothenic acid, 1 to 1000 pg,
preferably 14 to 500 pg for biotin, 10 to 1000 pg. preferably 60 to 200 pg
for folic aoiadeil® ti 2000avy,tiprrefar alily, 24 tte R Mmpdatesvitamin C, 0 to
3000 pg. preferably 135 to 600 pg for vitamn A 0.1 to 50 pg, preferably
1.5 to 5.0 ipg drore witeatddy Rorkdro BP0 ey, cpref.erably 2.4 to 150 ng for
vitamin E, and 0.5 to 1000 pg, preferably 2 to 700 pg for vitamn K
respectivel p.0150030] The pll of the enteral nutrient of the
invention ranges 3 to 4, preferably 3.4 to 3.8. lithe pHis lower than 3,

aci dity becones so rid GG a%t @ warsen dhe diaste, X the et her shand, when
the pHis higher than 4 which all ows breeding of mcroorgani sns, bacteria

are incor pyeafaticdyring sREERAAL ofb1dinder: whiich d n Lcase mhere ther mal
sterilization is insufficient, hygienic problens are caused. [0031]

The enteral rient,.of..the Jn [ a ' i f..20Q0 to 30000

nPa- s, preﬁggg%l;ﬁgﬁﬁbc¥%l%ﬁ%é%gﬁ%agg §h§cﬁh§%§ﬁ§§§1§P§ éﬁg%Vysﬁﬁbo to
22500 nPa. s, 4l i i ' ' r. th 0 =S, tuhe fluidity
becones wo?géﬁgdkgﬁﬁﬁﬁ§§$ﬁ%y§¥ﬁé %%ﬁ%%?a?ﬁb%gg%%ﬁgﬁaﬁﬁéfgﬁaﬁﬁﬂrient,
maki ng t he 1.ni_stratj di fficult. t he ot her .hand, ,a viscosity equa

to or highg% ttgﬁ%15%%%%%§jssfﬁé$hfé’ Iégglﬁoaﬁﬁet@Fsg&§FyyC%f“&ﬁfér
ensures excellent .tube.fluidity, thus resulti in the unlikelihood of tube
cl oggi ng. YW H5e "note agﬁafaphgen§§§3%§ﬁéﬁg GPirscdSitY i s one that is
obt ai ned according to."Second Met hod Rotary Viscometer Method" of "28.

Vi scosity ﬁ@é@&ﬁ“ﬁ&%@t"ﬁ&dmaﬁﬁm L SGEREr AIFCPESE PYoGBdGFES™Sof "t he
Japanese Standards of Food Additives Seventh Edition." For exanple, the
nmeasur ement- FEANTEE InHGE B GSE VAN TP Witk PdreEsr foFokioodangyo Co. ,

Ltd.). [0032] . The caloric value per gramof the enteral nutrient
of the i nvEAPICERSEE%at €096 /t Y2 a0 Meddlod phefrerabltyie0t7epsmens Keal . |f the
caloric value per gramis less than 0.6 kcal, a satisfactory caloric value
cannot he REEEiEdoralt] PYobsa véda Oarbhayorhéealsand anwaenmehe cal oric val ue
per gramis higher than 2.0 kcal, 17 the osnotic pressure of the enteral
nutri ent afieer veleprrisist eri Ciheatliide ) betoresetiperhicglie ©d BRALC ap occurring
frequency of diarrhea becones high. [0033i The enteral nutrient
of the invéAtConathaspBeerd Bl ltustlbatedecheréiyndbaveband shouhdtnet tbe
construed as limted thereto. If necessary, other ingredients and additives
may be fur£HehoaddedltFornghnsikarce,inaddint icvesaenplayedaas amdunar yrstarting
materials for food may be appropriately added including glycerine,

propyl ene ghyeob]logkycerbneihatty tacbatrashershypebyghbyeesbhepi-attynaci d
esters, sucrose fatty acid esters, sorbitan fatty acid esters, propylene

gl ycol fatkplacidnest ensregimearabie, sdyestuhf s Eh@ggﬁﬁedpﬁgservatives and
the like. [0034] The nethod of preparing the enteral nutrient of

the inventtentis rogh1spephi-heabhy tbi BbbadstBasad eanbbe ¢aaROSHELON
illustrated herei nabove, there can be used procedures described in exanpl es

appearing_mgﬁggeafgﬁa,tﬁeraa;§§i%EE@91QEeaodehﬁgﬁéhob nown as a procedure
of preparing an enteral nutrient, or a method newy provided in the future.

hermetically sealed storage as it is or after
concentration, or drying and powdering for practical
usage. It will be noted that as a commercial product of
soy protein containing about 30% of a peptide fraction

having a molecular weight of less than 6000, there can be



[ 0035] The enteral nutrient of the invention may be one 18 1In this case,
there can be adopted a nethod wherein a preparation is aseptically filled
after prelimnary thermal sterilizationg(e.g. a nethod using in conbination

a UHT sterilization method and an aseptic filling nmethod), or a method of
thermal sterilization along wwth a container after filling in the container
(retort sterilization nethod, boiling sterilization nethod). It wll be

noted that the UHT sterilization nethod can be carried out according to
known procedures including direct heating processes such as a steam

i nj ection preecessatesel N SHEad e diteetd yhdlowpdont g idigink cand a st eam
i nfusi on process wherein a drink is heated by steaminfusion, or indirect
heat i ng pragesses maki ng use of a surface heat exchanger such as a plate,
tube or the like. In any of the sterilization processes, heat treatnent at
130 to 150G dparsjabout 2 to 120 seconds is preferred. Wth the case of the
retort sterilization, heat treatnent at 110 to 125C for about 4 to 30
mnutes is preferred, (Wd b the baj Ima hisgh J.enper atyrenaml pressure)
sterithation, the heat tréatnment is preferably carried out at a pH of
Jnaud ent GralguLHIent Bf 00t Jb GST hhat i 6 Aot ,22C,Hon ahout > to
20 m nutes. Moreover, the thermal sterilization may be carried out in an
at nospher e .of, hnert S itr n,. If..necessary. _[0036]

Al t hough tﬁe“?'nf&%ﬁep“g@céigggégﬁhg“FﬁggghféﬁéFQﬁﬁﬁPF%%¥“o€ the invention
is not specifically Jimted, such a. form.that allows easy intake on the
part of pa’%ioéﬁf'%%lts (pv)vjraet é:r'raecc?.to 6Lrtrelxl§rfﬁclrel,ﬂﬁlé)rﬁola§ﬁtil§ ﬁﬁé@ of plastic
bottl es, pl.asti.c battles, rtocans, paper containers such as tetra
classic alanirif pouches S PR i Ganbdor & ¥ KEMPEAEI T © The
materials for the contai ner used .include soft synthetic resins (e.g.

pl asti ci ze@ iRy dNenl GHdé £& Pﬁ}oﬁop$ﬁﬁépﬁgngyf§§ﬁﬁ§9t9§Pi8&§ht9pes of

pol yol efin resins including polyethylene (PE) resin, polypropylene (PP)
resin, eth?@@ﬁéﬁﬁﬁnfﬂl§€€tg@éléﬁpélVﬁéﬁ EEVA) CTenyPenBaligha- ol ef i n
copolynmers and the |ike, polyfiuorocarbon, polyimdes and the |ike). These
are formedSURDEChEFNEO Ee@shtrainreits vane r's bfiohe eetrdiorers ceapahliédof t her mal
sterilization are favorable. Additionally, containers formed of materials
made by | aghmariehgIaaraieningasufroinly epnpgapeérnand ff brithepeatfsyntheti ¢ resin
(e.g. polyethylene) on the inner surface side of the container may be used.
Thi s | am nat.@ugcantairver tiog rppéfier regafrat ushe Saselpti CPpadkilng shetvhods.

[ 0038] Besides, resins used such as in nedical 20 containers may al so be
appropri at eepkos€dK.A, gasthatpirer Ulasbnibayer spade rob 1pohyethybene1
terepht hal ate (PET), poiyethyl ene naphthal ate (PEN), ethylene-vinyl

al cohol copshywer DEEYDLXK,. Kpol, yvbayhihdemgkcbkar icde 00BPWRG) .¢7.8 mm x

pol yacrylonitrile, polyvinyl alcohol, polyamde, polyester or the Iike and
a layer hagbngma gassbar cbepopropenty sueh1aspansalugbnyanhtoil, an

al um num deposited film a silicon oxide film an alum numoxide filmor
the Ilike, previdedcthahiwhenccentainerohransparengy-i sskegqubr ed,
transparent ones are selected anong them are used in appropriate

conbi nati oBoWikA SUEReRa8ALE SYOPREt k¢ e$hRas oMBNL| Oned, akove, if
necessary, for preferred use as a flln1layer conponent or comnponents.

Exanpl es [9@§§Lring wavelength: 220 nm and injection amount: 20 pl.
[0017]
In the invention, the soy protein is preferably
one whose pH ranges 6.0 to 8.0 when dissolved in water.
[0018]
The enteral nutrient of the invention is

formulated, aside from the soy protein, with proteins and



Next, exanples are described to illustrate the invention in nore detail,
and the invention should not be construed as limted thereto. [0040]
<Exanples 1 to 1 and Conparative Exanplés 1 and 2> Ent era
nutrients of Exanples 1 to 4 and Conparative Exanples 1 and 2 having
amounts of protein indicated in Table 1 and anounts of all conponents ot her
than protein indicated in Table 4 were prepared in the follow ng way.
Initially, agar and a stabilizing agent 21 were added to hot water of 85C
and dissolved well, after which mlk serumprotein (Al acen 392 (Fonterra
Japan Li m teed)t)ides soy fradeins contiaid ng-lahouth20%ief s peptdde d raction
whose nol ecul ar wei ght was | ess than 6000 (Prol eena (registered trade nane)
900 (Fuji Grci@ue ofiltid.photdderd rdue 1 16 (Mat sutianic Gham calodddustry
Co., Ltd.)) and superfine sugar were added, followed by further addition of
malic acid tmeked PR of113 4 4003 8 and sufd igient, agid aetgjfn to provide
an aqueous phase. A fat soluble vitamn mx and a glycerine Tatty acid

ester servifg, afdn &Mlidd e, (fogm ¥ 60,y Riken Vid anid,Goyeq Ltd.) were
charged into a heated plant oil and dissolved therein'to provide an oi

phase. [004llcpared fronN8d Hhass te;ﬁ%§ﬁﬂﬁ -fghélgzﬁ?gf%%ﬂ%dgﬁase and

prelimnarily emulsified for five mn ns o ropel I'er agitator,
to which zinc UGS e, r cona e east. . X, _a seaweed extract,
sodiunlchloriég{ pgggésfﬁﬁgghqg%g%%fq@@ﬁ?u%ﬁﬁ?ﬁﬁaﬁbg%ﬁ 6ﬁ5§b1§¥§, magnesi um
chloride, i Ihtrat | ciu | uconate, .a.flavor, ascarbic acid, and a
mater-solu6ﬁgﬂbﬁ#ﬁﬁ%%%ﬁfﬁﬂﬁé¥%ﬂ%%ﬂgh éﬁ%vﬁﬁfvlﬁaﬁtaﬁﬁﬁﬁfﬁﬁﬁ?éﬁ%ier, wat er
was added sq?qéﬂggxqake a total amount of 10 kg thereby obtaining a
starting s6lition."“Thi s starting solution was honogeni zed by neans of a

hi gh press%&ﬁ) 52 honogeni zer at a pressure of 150 MPa and 200 ml t hereof
was filled i%'%200 m cheer pack (registered trade nane) ST (Hosokawa Yoko
Co., Ltd.) and hernetically closed, followed by boiling sterilization at

90C for 10 ni nutes 1 SHT&LR ladveritisrdl HutthicentVere642] megomsar at i ve
Exanples 3 to 8> _ Enteral nutrients of Conparative Exanples 3 to
8 havi ng afouits e prgtd iladi catisls -i n AFalsire a2 iaed aaroluntrsndfioal |
conponents other than protein indicated in Table 4 were obtained by
repeating tise msghve ofr @paratiedry mrfocedurce aas dsn iBxdmpliegl eeseapti atlhat t he
soy protein used in Exanple | was changed to a soy protein (Prol eena
(regi st er eadntinade diarse pnRDAon-EBwent@all Gminoltad.i))s .haviomg no pepti de
fracti on whose nol ecul ar wei ght of |ess than 6000. [0043]

particularly, mention is made, for example, of

isoleucine, leucine, valine, lysine, methionine,

phenylalanine, threonine, triptophan, arginine,

histidine, glycine, alanine, proline, aspartic acid,

serine, tyrosine, glutamic acid, cysteine, taurine,

carnitine, ornithine and the like. These amino acids may

not always be contained as a free amino acid, but may be

formulated in the form of inorganic acid salts (e.g. L-

lysine hydrochloride, etc.), organic acid salts (e.g. L-

lysine acetate, L-lysine malate, etc.), in vivo

hydrolyzable esters (e.g. L-tyrosine methyl ester, L-

methionine methyl ester, L-methionine ethyl ester, etc.),



<Exanmpl e 5> An enteral nutrient of Exanple 5 having an anmount of
protein indicated in Table 3 and anounts of all conponents other than
protein indicated in Table 4 was obtaindgd by repeating the sanme preparation
procedure as in Exanple 1 except that the soy protein used in Exanple | was
changed to a soy protein (Fujipro (registered trade nane) CLE, (Fuji Ql
Co., Ltd.)) having 31 to 40% of a 23 peptide fraction whose nol ecul ar

wei ght was | ess than 6000. [0044] <Conparative Exanple 9> An
enteral nutrient of Conparative Exanple 10 having an anmount of protein

i ndi cat ed iamdrablse:lss tand: tabyntsiwaft sl (e .comporenrits; lottherr whanegt ei n
indicated in Table 4 was obtained by repeating the sanme preparation
procedur e as-ddetEXample sk eaxegptn-thadt ihe -5y 1pret eigtused in Exanple 1 was
changed to a soy protein (Proleena (registered trade nane) 700, (Fuji GOl
Co., Ltd.))[deding 10 to 19% of a peptide fracti on whose nol ecul ar wei ght
was | ess than 6000. [0045] <Conparative Exanple 10> An entera

nutrient of Conparatjye Hexamhe bl hawdng an amunte of,Rrotei n indicated in
Tabl e 3 and anmobunts of all conponents other than protein indicated in Table

4 was obtaingd iy, epeatidg Lhe Sane pr %l"’kri%itiyaa%sfprc%(}%%w 2% dnExanpl e 1

except that the soy protein used I n Exanple changed to a soy protein

(Sunl over egistered Ly ade jang) e (EW i .Ql .Co. . ltd.) having 5 to 9%
of a pepti dee fraction eWhose nol ecatﬂ(]%are’mg}lggﬁctlgﬁlaégrggglet’héfr?)rGOOO. [ 0046] 24

<Conpar ati ve Exanpl e A1 An teral nutrient, of arative
Exanple 12 hg\%nga%fa#gﬁnrfhdf dﬁrxottre]’;%h %%c}?ccoaeé{&rilr? f‘élt()jl %hfcgﬁ‘ “amount s of
al | conpon ther, than praotein i.ndicated in _Table 4 was qbtai ned by
repeating t%hr}te%g%rrcjéll SrEsarat ot Torodedurs %S r?fE%é’r%lo YPiExdépt that the

SO rotein _used . in Ex e 1 was changed to a saoy protein (Sol pea
(rggPst ered rter%:e&é: er?ar?‘él%{ngéﬁ, “Five eﬂiaé)grfﬁ%n CHPE é{égﬁgeﬁt &.Og bI“?a\lc/)i ng no

pepti de fraction whose nol %cul,ar wei %ht was | ess _than 6000. (0047]
prevented. One having a DE (Dextrose Equivalent) Vvalue

ranging 8 to 25 is preferred, within which fluidity can
be secured and osmotic pressure can be made adequately
low. Not less than one or several types of dextrins
chosen from among those mentioned above may be used in
combinations. The DE of dextrin means a degree of
hydrolysis and is expressed by the equation of DE =
direct reducing sugar (calculated as glucose)/solid
content x 100. For determining DE of dextrin, a
conventional technique and its knowledge in this
technical field or an appropriately modified form thereof
is applied, for which the Somogyi method can be typically
mentioned.
[0021]

The dextrins used in the enteral nutrients of the

invention may be ones prepared according to conventional
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methods. More particularly, there may be used any of
dextrin obtained by acid decomposition of starch and
dextrin obtained by treatment with an enzyme such as o-
amylase. Starch used as a starting material for dextrin
may be ones derived from any origins, for which starches
such as of corn, potato, sweet potato, waxy corn, waxy
rice, waxy milo, tapioca and the like can be used, and
not less than one to several types of starting materials
selected therefrom may be used in combination.

[0022]

The acidic enteral nutrient of the invention may
be further formulated with carbohydrates other than
dextrin and including, for example, monosaccharides,
disaccharides and oligosaccharides. More specifically,
mention is made, as a monosaccharide, of glucose,
fructose, galactose, sugar alcohol, mannitol, xylitol,
inositol, sorbitol and the like. Mention is also made,
as a disaccharide, of sucrose, lactose, maltose,
trehalose and the like. Oligosaccharides include
polymers of about 3 to 6 units of the above
monosaccharides.

[0023]

Cluster dextrin and cyclodextrin may also be

added. Besides, as a carbohydrate, there may be partly

formulated a monosaccharide such as glucose, fructose or
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galactose, xylitol, sugar alcohol, arabinose, inositol,
sorbitol or the like and a disaccharide such as sucrose,
lactose, maltose, trehalose, palatinose or the like. For
the purpose of improving the enteral environment, there
may be added fructooligosaccharides, milk
oligosaccharides, isomaltooligosaccharides, lactuloses
and the like.

[0024]

As a fat used in the enteral nutrient of the
invention, there can be used fats that are usually in
edible use. Examples include plant oils and fats such as
linseed o0il, perilla oil(egoma o0il), olive o0il, sesame
0il, rice bran oil, safflower oil, perilla oil(shiso
oil), soybean oil, corn oil, rape seed oil, germ oil,
palm oil, palm kernel oil, castor oil, cotton seed oil,
coconut oil, peanut oil and the like, animal oils and
fats such as fish oil, milk fat and the like, medium-
chain fatty acids, highly unsaturated fatty acids and the
like fats, which may be used singly or in combination.
Besides, processing additives such as DHA, EPA,
diacylglycerol and the like may be added.

[0025]

As a food fiber used in the enteral nutrient of

the invention, mention is made of cellulose, lignin,

indigestible dextrin, resistant starch, polydextrose, gum



009 9%9? | 91 919 Soy protein containing a peptioe Traction of Less than
6000 (g/10 Kg) Ratio of a peptide 'fraction of |ess than 6000 in soy
protein Soy protein free of a peptide fidaction of |ess than 6000 (g/10 Kg)
Soy Protein confercial nane M|k serumprotein (g/10 Kg) Soy protein in
total proteins 'a) -P 0 H 04

arabic, guar gum hydrolyzate, wheat bran, soy fiber,
chitosan, chitin, Psyllium and the like, and one or two
or more ingredients thereof may be formulated.

[0026]

With respect to the electrolytes, minerals and
trace elements used in the enteral nutrient of the
invention, mention is made of sodium, potassium, calcium,
magnesium and phosphorus for the electrolyte and mineral,
and 1s also of iron, copper, zinc, manganese, selenium,
iodine, chromium and molybdenum for the trace element.
It is preferred to formulate a plurality thereof in
combination if possible. These may be formulated in the
form of an inorganic electrolyte component or may be
formulated as an organic electrolyte component. As an
inorganic electrolyte component, mention is made, for
example, of alkali metal or alkaline earth metal salts
such as chloride, sulfate, carbonate, phosphate and the
like. As an organic electrolyte component, mentions is
made of organic acids including, for example, citric
acid, lactic acid, amino acids (e.g. glutamic acid,
aspartic acid and the like), alginic acid, malic acid or
gluconic acid. For the trace element, there may be used
trace element-containing microorganism bacteria, which
are derived from microorganisms (such as yeast) having

the capability of trace element accumulation and obtained
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by cultivation in a medium containing a highly
concentrated trace element compound.
[0027]

The amounts of the electrolytes, minerals and
trace elements are conveniently in the ranges, per 100 ml
of the enteral nutrient, of 5 to 6000 mg, preferably 10
to 3500 mg for sodium, 1 to 3500 mg, preferably 25 to
1800 mg for potassium, 1 to 740 mg, preferably 25 to 300
mg for magnesium, 10 to 2300 mg, preferably 250 to 600 mg
for calcium, 1 to 3500 mg, preferably 25 to 1500 mg for
phosphorus, 0.1 to 55 mg, preferably 1 to 10 mg for iron,
0.01 to 10 mg, preferably 0.1 to 6 mg for copper, 0.1 to
30 mg, preferably 1 to 15 mg for zinc, 0.1 to 11 mg,
preferably 0.1 to 4 mg for manganese, 0.1 to 450 ug,
preferably 1 to 35 pg for selenium, 0.1 to 40 nug,
preferably 1 to 35 pg for chromium, 0.1 to 3000 ng,
preferably 1 to 150 pg for iodine, and 0.1 to 320 ug,
preferably 1 to 25 pg for molybdenum.

[0028]

Vitamins used in the enteral nutrient of the
invention include vitamin Bl, vitamin B2, vitamin B6,
vitamin Bl2, niacin, pantothenic acid, biotin, folic
acid, vitamin C, vitamin A, vitamin D, vitamin E, vitamin
K and the like, and it is preferred to formulate a

possible plurality thereof in combination if possible.
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Vitamin derivatives may be used as a vitamin.
[0029]

The amount of the vitamins is conveniently in the
range, per 100 ml of the enteral nutrient, of 0.1 to 40
mg, preferably 0.3 to 25 mg for vitamin B1l, 0.1 to 20 mg,
preferably 0.33 to 12 mg for vitamin B2, 0.1 to 60 mg,
preferably 0.3 to 10 mg for vitamin B6, 0.1 to 100 ug,
preferably 0.60 to 60 pg for vitamin B12, 1 to 300 mg,
preferably 3.3 to 60 mg for niacin, 0.1 to 55 mg,
preferably 1.65 to 30 mg for pantothenic acid, 1 to 1000
ng, preferably 14 to 500 pg for biotin, 10 to 1000 ng,
preferably 60 to 200 pg for folic acid, 10 to 2000 mg,
preferably 24 to 1000 mg for vitamin C, 0 to 3000 ug,
preferably 135 to 600 pg for vitamin A, 0.1 to 50 ug,
preferably 1.5 to 5.0 pg for vitamin D, 1 to 800 mg,
preferably 2.4 to 150 mg for vitamin FE, and 0.5 to 1000
ng, preferably 2 to 700 pg for vitamin K, respectively.
[0030]

The pH of the enteral nutrient of the invention
ranges 3 to 4, preferably 3.4 to 3.8. If the pH is lower
than 3, acidity becomes so strong as to worsen the taste.
On the other hand, when the pH is higher than 4 which
allows breeding of microorganisms, bacteria are
incorporated during preparation, under which in case

where thermal sterilization is insufficient, hygienic



Fujipro CLE 339 %03 Soy protein free of a peptide fraction of |ess than

6000 (g/10 Kg) [ Tabl e 4] Carbohydrate Dextrin
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problems are caused.
(0031]

The enteral nutrient of the invention has a
viscosity of 1000 to 30000 mPa-s, preferably 2000 to
24000 mPa s and much more preferably 4000 to 22500 mPa -s.
If the viscosity is higher than 30000 mPa ‘s, tube
fluidity becomes worsened at the time of administration
of the enteral nutrient, making the administration
difficult. On the other hand, a viscosity equal to or
higher than 1000 mPa-s that is close to the viscosity of
water ensures excellent tube fluidity, thus resulting in
the unlikelihood of tube clogging. It will be noted that
the measurement of viscosity is one that is obtained
according to “Second Method Rotary Viscometer Method” of
“28. Viscosity Measuring Method” in “B. General Test
Procedures” of “the Japanese Standards of Food Additives
Seventh Edition.” For example, the measurement can be
made by use of RBB0L viscometer (Toki Sangyo Co., Ltd.).
[0032]

The caloric value per gram of the enteral
nutrient of the invention is at 0.6 to 2.0 kcal,
preferably 0.7 to 1.5 kcal. 1If the caloric value per
gram 1is less than 0.6 kcal, a satisfactory caloric value
cannot be nutritionally obtained. On the other hand,

when the caloric value per gram is higher than 2.0 kcal,



955 Superfine sugar 955 M neral Sodiumchloride 3.0 Calciumgluconate

83.4 Magnesiumchloride 43.9 D sodi um hydrogen phosphate 37.5
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the osmotic pressure of the enteral nutrient after
thermal sterilization becomes too high, so that an
occurring frequency of diarrhea becomes high.
[0033]

The enteral nutrient of the invention has been
illustrated hereinabove and should not be construed as
limited thereto. If necessary, other ingredients and
additives may be further added. For instance, additives
employed as ordinary starting materials for food may be
appropriately added including glycerine, propylene
glycol, glycerine fatty acid esters, polyglycerine fatty
acid esters, sucrose fatty acid esters, sorbitan fatty
acid esters, propylene glycol fatty acid esters, gum
arabic, dyestuffs, flavors, preservatives and the like.
[0034]

The method of preparing the enteral nutrient of
the invention is not specifically limited. Based on the
composition illustrated hereinabove, there can be used
procedures described in examples appearing hereinafter,
or an existing method hitherto known as a procedure of
preparing an enteral nutrient, or a method newly provided
in the future.

[0035]
The enteral nutrient of the invention may be one

that is in a state of being filled such as in containers.



Tripotassiumcitrate 30.5 Potassiumchloride 7.5 Zinc gluconate 1.5

Copper giuconate 0.1 Iron citrate 0.9 Ol Mxed plant oil 330
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In this case, there can be adopted a method wherein a
preparation is aseptically filled after preliminary
thermal sterilization (e.g. a method using in combination
a UHT sterilization method and an aseptic filling
method), or a method of thermal sterilization along with
a container after filling in the container (retort
sterilization method, boiling sterilization method). It
will be noted that the UHT sterilization method can be
carried out according to known procedures including
direct heating processes such as a steam injection
process wherein steam is directly blown into a drink and
a steam infusion process wherein a drink is heated by
steam infusion, or indirect heating processes making use
of a surface heat exchanger such as a plate, tube or the
like. 1In any of the sterilization processes, heat
treatment at 130 to 150°C for about 2 to 120 seconds is
preferred. With the case of the retort sterilization,
heat treatment at 110 to 125°C for about 4 to 30 minutes
is preferred. With the boiling (high temperature-normal
pressure) sterilization, the heat treatment is preferably
carried out at a pH of liquid enteral nutrient of not
higher than 4.6 at 70 to 95°C for about 5 to 20 minutes.
Moreover, the thermal sterilization may be carried out in
an atmosphere of an inert gas such as nitrogen, if

necessary.



Vitam n Fat-soluble vitamn mx 6.3 Wter-soluble vitamn mx 1.7
Ascorbic acid 5.0 Organic acid Ctric acid 0.8 WMli acid 150.7 Trace

el enent Yeast m x 19

[0036]

Although the container accommodating the enteral
nutrient of the invention is not specifically limited,
such a form that allows easy intake on the part of
patient is preferred. For example, mention is made of
plastic bottles, plastic bottles, cartocans, paper
containers such as tetra classic, aluminum pouches,
metallic cans or the like.

[0037]

The materials for the container used include soft
synthetic resins (e.g. plasticized vinyl chloride resin,
polyurethane resins, various types of polyolefin resins
including polyethylene (PE) resin, polypropylene (PP)
resin, ethylene-vinyl acetate copolymer (EVA), ethylene-
alpha-olefin copolymers and the like, polyfluorocarbon,
polyimides and the like). These are formed into hermetic
containers and soft containers capable of thermal
sterilization are favorable. Additionally, containers
formed of materials made by laminating an aluminum foil
on paper and further a synthetic resin (e.g.
polyethylene) on the inner surface side of the container
may be used. This laminate container is preferred for
the aseptic packing methods.

[0038]

Besides, resins used such as in medical



2.6 Seaweed mx 1.8 Agar 30.0 Stabilizing agent 56.0 Enulsifier 38.0
6.0 Water Appropriate anmount Unit:g/ 10 Kg Renarks:

Fl avor

exanpl es and conparative exanpl es 20

containers may also be appropriately used. A gas barrier
resin layer made of polyethylene terephthalate (PET),
polyethylene naphthalate (PEN), ethylene-vinyl alcohol
copolymer (EVOH), polyvinylidene chloride (PVDC),
polyacrylonitrile, polyvinyl alcohol, polyamide,
polyester or the like and a layer having a gas barrier
property such as an aluminum foil, an aluminum-deposited
film, a silicon oxide film, an aluminum oxide film or the
like, provided that when container transparency is
required, transparent ones are selected among them, are
used 1n appropriate combination with such a soft
synthetic resin as mentioned above, if necessary, for
preferred use as a film layer component or components.
Examples

[0039]

Next, examples are described to illustrate the
invention in more detail, and the invention should not be
construed as limited thereto.

[0040]
<Examples 1 to 4 and Comparative Examples 1 and 2>

Enteral nutrients of Examples 1 to 4 and
Comparative Examples 1 and 2 having amounts of protein
indicated in Table 1 and amounts of all components other
than protein indicated in Table 4 were prepared in the

following way. Initially, agar and a stabilizing agent

comon to all

t he



29 [0051] <Evaluation test 1: presence or absence of coagul ation>

The state of the enteral nutrients was visually observed after dissolution
of the soy protein in the preparation oflthe enteral nutrients of Exanples
1 to 5 and Conparative Exanples 1 to 11 (but prior to sterilization) and
also after boiling sterilization at 90C for 10 mnutes. The results are
shown in Tables 5to 7. It will be noted that in the tables, A indicates no
coagul ant, B indicates the presence of coagulant, and Cindicates a |large
anount of coagulation. In the exanples, no coagul ati on was observed after
or prior tovahe stard l[ticdtdiomna]d052] sBualdat idinsddEste R waavier age-particl e
Size> The average particle s zes of the enteral nutrients of

Exanpl es 1 wroldh anidl IConpamatg vee Exanpl escdh tm 21 mere reasied, by use of a
particle size analyzer (SALD 7000, Shinmadzu Corporation). The results are

shown in Tahhescit)o % ddy the despeating & w®at the average particle
size was found to be at 10 pmor below. [0053] <Evaluation test 3: 50 pm

filter permealiildd Yoraction whosf nb1fcat.er,dvmadded 1t 3 19, 0f each of
the enteral nutrients of Exanples 1 to 5 and Conparative 30 Exanples 1 to

11 to provisiem 20-dldh i luentorand; 503 dhersel wag Laken with @ cathet er

chip syringe (Teruno Corporation) and passed through a m'k sedimernt disk

(pore sizeiR0 pm doxa: Roshix Kal sy ddihn): iphdioued by galqplating a

perneability (% based on a residual anobunt after the passag € results

o hon LA S5D s IR L eIREEl LR SE AT 0P g per meabi LT Ly

was found to be 100% sELa ation tes Vi scosity> . The
Bcanpt es 1208 T nds THedslt & B U6 675 i Sobiterer | RE380L " codmet er
Toki Sangyorgp.igigd”). The.rgiﬁ:ts are sh%ggzin Tables 5 to 7. In all the
exanpl es, tHe Vi'scosity was WAHIN &G aHGe 16 P0G G O36060 0. s A 10055]

fat soluble vitamin mix and a glycerine fatty acid ester

serving as an emulsifier (Poem W-60, Riken Vitamin Co.,

Ltd.) were charged into a heated plant oil and dissolved

therein to provide an oil phase.

[0041]

The oil phase was mixed with the aqueous phase

and preliminarily emulsified for five minutes by means of

a propeller agitator, to which zinc gluconate, copper

gluconate, an yeast mix, a seaweed extract, sodium

chloride, potassium chloride, sodium dihydrogen

phosphate, magnesium chloride, iron citrate, calcium

gluconate, a flavor, ascorbic acid, and a water-soluble

vitamin mix were added and well agitated. Thereafter,

water was added so as to make a total amount of 10 kg

thereby obtaining a starting solution. This starting

solution was homogenized by means of a high pressure



<Eval uation test 5: conparison with a commercial product> The
enteral nutrients of Exanples 1 to 5 and Conparative Exanples 1 to 11 were
conpared, according to a triangle diffexence test, with a commerci al

product (PG Soft (registered trade nane), Terunmp Corporation) which was
simlar to that of Exanple 1 except that the protein was made of 100% m | k
serum protein and the anounts of all conponents other than the protein were
indicated in 31 Table 4. It will be noted that enteral nutrients with

whi ch t he nunber of exam nees who answered correctly was not |arger than
ten anpng thwemigerexant neesa werdes §udgesds nogo significantd ydidferem from the
commerci al product, and nutrients with which the nunber of correctly

answer ed exams neesly@simatod argefhddanden werse Judged Sign fHgant |y
different fromthe comercial product. The results are shown in Tables .5

to 7. The mutrimsc0fa Bxamples 1 113 anth hawelea equivaledsdp the
commerci al product wherein the protein was nmade up of mlk serum protein

al one. [0056]1 <kual uat i tiest Hiefeling On dhedongus and fastex
The enteral nutrients of Exanples 1 to 5 and Conparative Exanples 1 to 11

were eval uated, Wi respeate 10 the fegli ng on the tongue and taste, Mre
particularly, a coarse feeling in the nmouth and bitterness inherent to

soybean merﬁxﬁMgluated by ten panelists. The results are shown in tables d
to 7. It will be noted that Aindicates that 8 to 10 panelists felt good

wi th respe t h |-i t tongue and taste, B indicates that

5to 7 pan s felt goo ‘% the feeling on the tongue and taste,

and C indicates th 0 to 4 panelists t good .about both the feeling and
taste. In all the gnétr?prlags,mg%&c?r}tess@ﬁ goﬁr@%&ﬁft@ai .pl[eﬁoggﬂto 3 Tr]

H rl
&V a, Oﬂgv1dg amounts of protein indicated in Table 2 and

amounts of all components other than protein indicated in
Table 4 were obtained by repeating the same preparation
procedure as in Example 1 except that the soy protein
used in Example 1 was changed to a soy protein (Proleena
(registered trade name) RD-1, (Fuji 0il Co., Ltd.))
having no peptide fraction whose molecular weight of less
than 6000.
(0043]
<Example 5>

An enteral nutrient of Example 5 having an amount
of protein indicated in Table 3 and amounts of all
components other than protein indicated in Table 4 was
obtained by repeating the same preparation procedure as
in Example 1 except that the soy protein used in Example
1 was changed to a soy protein (Fujipro (registered trade

name) CLE, (Fuji 0il Co., Ltd.)) having 31 to 40% of a
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peptide fraction whose molecular weight was less than
6000,
[0044]
<Comparative Example 9>

An enteral nutrient of Comparative Example 10
having an amount of protein indicated in Table 3 and
amounts of all components other than protein indicated in
Table 4 was obtained by repeating the same preparation
procedure as in Example 1 except that the soy protein
used in Example 1 was changed to a soy protein (Proleena
(registered trade name) 700, (Fuji 0Oil Co., Ltd.)) having
10 to 19% of a peptide fraction whose molecular weight
was less than 6000.
[0045]
<Comparative Example 10>

An enteral nutrient of Comparative Example 11
having an amount of protein indicated in Table 3 and
amounts of all components other than protein indicated in
Table 4 was obtained by repeating the same preparation
procedure as in Example 1 except that the soy protein
used in Example 1 was changed to a soy protein (Sunlover
(registered trade name) 50, (Fuji 0Oil Co., Ltd.)) having
5 to 9% of a peptide fraction whose molecular weight was
less than 6000.

[0046]
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<Comparative Example 11>

An enteral nutrient of Comparative Example 12
having an amount of protein indicated in Table 3 and
amounts of all components other than protein indicated in
Table 4 was obtained by repeating the same preparation
procedure as in Example 1 except that the soy protein
used in Example 1 was changed to a soy protein (Solpea
(registered trade name) 400, The Nisshin 0i11i0 Group,
Ltd.) having no peptide fraction whose molecular weight
was less than ©¢000.

[0047]
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[Table 4]
Dextrin 955
Carbohydrate
Superfine sugar 955
Sodium chloride 3.0
Calcium gluconate 83.4
Magnesium chloride 43.9
Disodium hydrogen phosphate 37.5
Mineral Tripotassium citrate 30.5
Potassium chloride 7.5
Zinc gluconate 1.5
Copper gluconate 0.1
Iron citrate 0.9
0il Mixed plant oil 330
Fat-soluble vitamin mix 6.3
Vitamin Water-soluble vitamin mix 1.7
Ascorbic acid 5.0
Citric acid 0.8
Organic acid
Malic acid 150.7
Trace Yeast mix 2.6
element Seaweed mix 1.8
Agar 30.0
Stabilizing agent 56.0
Emulsifier 38.0
Flavor 6.0
Water Ap%ﬁﬁgﬁﬁ?te
ggégékg{lgoﬁgon to all the examples and comparative
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[0051]
<Bvaluation test 1: presence or absence of coagulation>

The state of the enteral nutrients was visually
observed after dissolution of the soy protein in the
preparation of the enteral nutrients of Examples 1 to 5
and Comparative Examples 1 to 11 (but prior to
sterilization) and also after boiling sterilization at
90°C for 10 minutes. The results are shown in Tables 5
to 7. It will be noted that in the tables, A indicates
no coagulant, B indicates the presence of coagulant, and
C indicates a large amount of coagulation. In the
examples, no coagulation was observed after or prior to
the sterilization.
[0052]
<Evaluation test 2: average particle size>

The average particle sizes of the enteral
nutrients of Examples 1 to 5 and Comparative Examples 1
to 11 were measured by use of a particle size analyzer
(SALD 7000, Shimadzu Corporation). The results are shown
in Tables 5 to 7. 1In the respective examples, the
average particle size was found to be at 10 pm or below.
[0053]
<Evaluation test 3: 50 pm filter permeability>

57 g of water was added to 3 g of each of the

enteral nutrients of Examples 1 to 5 and Comparative
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Examples 1 to 11 to provide a 20-fold diluent, and 50g
thereof was taken with a catheter chip syringe (Terumo
Corporation) and passed through a milk sediment disk
(pore size: 50 pm, Toyo Roshi Kaisha, Ltd.), followed by
calculating a permeability (%) based on a residual amount
after the passage. The results are shown in Tables 5 to
7. In the respective examples, the permeability was
found to be 100%.
[0054]
<Evaluation test 4: viscosity>

The viscosity of the enteral nutrients of
Examples 1 to 5 and Comparative Examples 1 to 11 was
measured by use of a viscometer (RB80L viscometer, Toki
sangyo Co., Ltd.). The results are shown in Tables 5 to
7. In all the examples, the viscosity was within a range
of 1000 to 30000 mPa -s.
[0055]
<Evaluation test 5: comparison with a commercial product>

The enteral nutrients of Examples 1 to 5 and
Comparative Examples 1 to 11 were compared, according to
a triangle difference test, with a commercial product (PG
Soft (registered trade name), Terumo Corporation) which
was similar to that of Example 1 except that the protein
was made of 100% milk serum protein and the amounts of

all components other than the protein were indicated in



texture) U Evaluation itenms uoTgpsTnT) Tads od noTi E After sterilization I
Average particle size (pm) 50 pmfilter perneability (2) Hd Viscosity
(mPa-s) Evaluation of taste (conpared with comrercial croduct) Evaluation
of taste (feeling on the tongue, taste) PC CHO

Table 4. It will be noted that enteral nutrients with
which the number of examinees who answered correctly was
not larger than ten among twenty examinees were Jjudged
not significantly different from the commercial product,
and nutrients with which the number of correctly answered
examinees was not larger than ten were judged
significantly different from the commercial product. The
results are shown in Tables 5 to 7. The nutrients of
Examples 1 to 3 and 5 were equivalent to the commercial
product wherein the protein was made up of milk serum
protein alone.
[0056]
<Evaluation test 6: feeling on the tongue and taste>

The enteral nutrients of Examples 1 to 5 and
Comparative Examples 1 to 11 were evaluated with respect
to the feeling on the tongue and taste. More
particularly, a coarse feeling in the mouth and
bitterness inherent to soybean were evaluated by ten
panelists. The results are shown in Tables 5 to 7. It
will be noted that A indicates that 8 to 10 panelists
felt good with respect to both the feeling on the tongue
and taste, B indicates that 5 to 7 panelists felt good
about both the feeling on the tongue and taste, and C
indicates that 0 to 4 panelists felt good about both the

feeling and taste. 1In all the examples, good results
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were obtained.

[0057]
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36 Industrial Applicability [0060] In an enteral nutrient of an
acidic type wherein a protein, a fat, a carbohydrate, a vitamn, a m neral
and a food fiber are fornmulated and the pH ranges 3 to 4, a soy protein
containing 20 to 40% of a peptide fraction whose nol ecul ar weight is |ess
than 6000 is formulated at 5 to 65% okgtotal proteins. In doing so,

al t hough the soy protein is contained as a protein source, there can be
provi ded an enteral nutrient that does not cause an abrupt increase in

vi scosiindugtd liedhdpwodgenebtyiascri bed to t he aggregation or thernal

denat ur@bednd occurring by heating for sterilization or fornmulation step and
is thus stabl elnand showsad goodit¢mister wirt hautdigi wiypg twhersense of

bi ttermessednd codrsenessarnbeyenitd 0 soyheanin, 37 nChaires and a fdod An

ent er alf imgtrr iseat foenpilbskeagand ptiod e, randaat ,3 acarbahydrabeoraivi tamn,
and a mdrerdhingndohayi ngsacphh ofes: Qid o . iwheneionet Re1pEQRL£EN contains 5
to 65%efiqatsoy peetetnagopbad ni Hgr20uliio40000f sapeptikderffacii on whose
nol eculaforeeinght its hessgt Bap £000bugh the 2y Frecentenal coMtLi 80t a5

accor diang i@ eGhakBlulceWhenei 8 & aVerags R icl e skzg 1! ﬁuBPIeﬁl@f&%{t than
10 pn]@R@shﬁ%ttaﬁugépéﬁ|£b£M of i perdeat i;0n (Lihrough aaﬁg PH% th i ei

3. The enpteraly pyt Eh@négég&%ﬁghﬂg 30 Glaim,l de‘?@%ﬁ? Ri8nVEEEQPL Yy aﬁé er
ther mal, 3tehigl irzat kep £ anges; & om 1900, 110, 30000 iBa.Sy is thus

stable, and shows a good taste without giving the sense of
bitterness and coarseness inherent to soybean.
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Claims
1. An enteral nutrient comprising a protein, a fat, a
carbohydrate, a vitamin, and a mineral, and having a pH of 3.0
to 4.5, wherein the protein contains 5 to 65% of a soy protein

containing 20 to 40% of a peptide fraction whose molecular
weight is less than 6000.

2. The enteral nutrient according to claim 1, wherein an
average particle size is not larger than 10 um and has the
capability of permeation through a 50 um filter.

3. The enteral nutrient according to claim 1, wherein a
viscosity after thermal sterilization ranges from 1000 to 30000
mPa rs.



