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in some of them there have been guven disclosures on the emulsifying capacity and the quality-improving

capacity for food stuffs of the partial hydrolyzates reported therein. However, according to the result of our

confirmation tests, any of the partial degradation products obtained by subjecting a representative grain

protein such as wheat protein, maize protein, soya been protein, etc. to either of the above-mentioned

degradation means could be used as a quality-improving agent for food stuffs or a surface active agent, but
50 its capacity was not of satisfactory level.

On the other hand, polyhydric alcoholfatty acid ester type surface active agents and lecithin are known
as relatively safe surface active agents, and they are used in the fields of food industry and medical
treatment, particularly, used widely as a quality-improving agent for food stuffs.

For instance, the so-called polyhydric alcoholfaity acid ester type surface active agents, such as

55 glycerolfatty acid ester, propylene glycolffatty acid ester, sucroseffatty acid ester etc. are widely used as a
quality-improving agent for starchy food such as bread or noodie, as the case may be, in combination with
ascorbic acid or a gluconolactone (Japanese Patent Publication No. Sho 56-42887, Japanese Unexamined
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roduced to 5 * 1072 N*m "‘ (50 dyne/cm) or less (measured with du Noiiy's tensiometer), by adding
45 0.1% (by weight) of it to the pure water), and
(i) it has a potent emulsifying capacity (100 g of a mixture of water and soya bean oil, containing at least
30% (by weight) of soya bean oil, can be emulsified completely, by adding 1 g of it to the mixture),
The protein partial degradation products as specified above are belisved to be per se new substances,
which are not described in any literature issued prior to the present invention.
50 Besides, the above-mentioned molecular weight was determined according to the Gel filiration method
using sodium polystyrenesulfonate having a molecular weight of 1600, 6500, 16000, 65000 or 88000, as the
standard substance, and Sephadex G-75 or G-100 (from pharmacia Ltd.) as the carrier.

BRIEF EXPLANATION OF THE DRAWINGS
55
Figs. 1a, 1b, 1c and 1d are graphs each showmg a pH-HCI curve of a partial degradatlon product of the
present invention,
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parti al idéhgrieraanf idorpopdesdRtber conmerpially availlalienmaizengluter, iseya be@ protein, stc. may also be
~ 35 used in convenience. _
U These proteins may be used in the form of either crude products or purified products. However,it is
preferable to use a product containing the protein in an amount of 70% or more.
The partial degradation products of the present invention can be prepared by subjecting the above-
mentioned grain protein to a multistep degradation treatiment consisting of a combination of a hydrolysis

40 treatment with alkali with one or more degradation treatments with any of acid, enzyme, oxidizing agent and -
reducing agent. That is, the partial degradation products are obtained by combining a degradation treatment
with alkali with other degradation treatment(s).

The above hydrolysis treatment with alkali is suitably effected by heating the subject in a dilute aqueous
alkaline solution. Usually, it is suitable to heat an aqueous solution or dispersion of the subject to be

45 hydrolyzed at ca. 60 - 180°C for ca. 10 - 600 minutes while stirring in the presence of an alkaline agent
such as sodium hydroxide, potassium hydroxide, calcium hydroxide, sodium carbonate, potassium car-
bonate, etc. As the aqueous solution or dispersion of the subject to be hydrolyzed, one containing 2 - 40%

(by weight) of the subject is preferably used. The amount of an alkaline agent used is preferably 0.1 -6g per
20g of the subject to be hydrolyzed.

50 Among other degradation treatments to be effected in combination with the above-mentioned hydrolysis
freatment with alkali, the degradation treatment with acid is suitably effected by heating the subject in a
dilute aqueous acid solution. Usually, it is suitable to heat an aqueous solution or dispersion of the subject
to be degraded at ca. 60 - 120°C for ca. 10 - 800 minutes while stirring in the presence of an inorganic
acid such as hydrochloric acid, sulfuric acid, etc. or an organic acid such as acetic acid or the like. The

.85 quantitative conditions here are preferably the same as those mentioned above for the alkaline hydrolysis.

The degradation treatment with enzyme is suitably effected in a dilute aqueous solution of an enzyme
having protease activity. Usually, it is effected by keeping an aqueous solution or dispersion of the subject
to be degraded at ca. 10 - 60° C for ca. 80 - 600 minutes in the presence of a small amount of an enzyme

4
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50 For example, it is possible by addition of a small amount of them, to reduce the wscosﬂy of a
calcium carbonate slurry containing 50% (by weight) of calciim carbonate and the viscosity of kaolm
slurry containing 60% (by weight) of kaolin, each to 6000 cps or less.

Further, it is possible, by addition of them to powdery food stuffs such as cocoa, instant miso soup,
instant soup, instant zenzai (thick red bean-meal soup with sugar), instant shiruko (red-bean soup with

85 sugar), etc., to accelerate dispersion of the contents of the powdery food stuffs into water and prevent
sedimentation of suspended particles (solid matters) for a long time.
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45 llmlted to at the most 10% (by weight) or so, because of its dlsperS|b|l|ty Furthermore, they reveal a
quality-improving effect also on vegetable proteinic food stuffs such as soya bean proteinic food
stuffs, bean-curds, etc. by adding them to the vegetable proteinic food stuffs on the preparation
thereof. By the addition of them, the stability, the shape-keeping property and the texture of soya
bean proteinic food stuffs are improved and the elasticity of soya bean-curds is enhanced. The

60 ~ amount of addition in these cases is suitably 0.05 - 10% (by weight), preferably 0.5 - 5% (by weight),
of the material of the proteinic food stuffs. With an amount less than 0.5% (by weight), the above-
mentioned various quality-improving effects are not revealed sufficiently and, with an amount more
than 10% (by weight), the quality-improving effects attained do not correspond to the cost increased.
® They are useful as a quality-improving agent for creamy processed milk product.

55 The creamy processed milk products here include, besides the representative ones such as the
above-mentioned coffee whitener, whip cream, ice cream, etc., those liquid foamy food stuffs which
contain at least solid matters of milk, oils and fats, and water as their indispensable components.
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Further, they can be obtained al so by subjecting first to a degradation
treatnent with an agent except alkali (B), thereafter to the hydrolysis
treatment with alkali (A), and agdmo®es sisByradation treatment with an
agent except alkali (B). Neutralization treatnent may suitably be effected
bet ween t hese treat ments. It has been found that the partial degradation
products of theFresannip. athoyna ray rream 2btained P etk of épfﬂc §eh Wil pyp ?‘““‘9
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et hyl enbi s( dilthdugh trer docteim paial dogradatidndprodattl pt thhipesent lreentipd aki tudsbd de a surface
t et r achl ordive egent. laadispersing Rdest, of\a Qualifydhyrovingragbrit dr tviion§ fodd eiptis, i the feem of thelp-
di car bagi @augeus solution obtained by the degradation treatment, it is also possible to use them in the form of
N, 1, 2, Powdst whieth Iscbtgiseh Dy diying jand; pelvaritinchibg @ansous, splutiine i ishalso svitehls, to use their
mt ol yl rretPPfy'P‘?; BPdsisepblainedpdy desalting eatmeny pHch pt 'dff?afﬂﬁaF"P’ﬁietc or decloring treatment.
2-chl or o- 4, gAmang (“?t PF qelgrﬁaﬁle egragatgn tPFqducls ﬁfethe present invention, those having an average
met hy! - 3, mo&F%w@rgB&: h%ta fiacpractivating ﬁ?paeagmrgwa" B spsraBy ert o)
medi ci s F’f((a"d G f‘ﬁgo "fr duse %s f’l i %7;] %g‘""g ar}, gverage
i qUI d a f&vﬁo %ﬁst ﬁg % ave f’ Qé:iu sng I’:apacﬁg n:m |gI (-]I::ll‘ly lmprovmgi
S-1,2-bis ¢ a' A1 bon f"} c'acl N h P osphge 31981 c?fﬁﬁ%aﬁ 'epmvd'gea??'n"
2-1sopropyl - %Er{u )ﬁLg &6l ok éﬂ&%e g 8:& St Hh;PmIssa m%[)rﬁbl)laélfr[ wﬁ%{emmwn
ceuticak @E‘rfil:& bélive - ag 1inoa&c an@é‘ Iith GHeSptbosd Bf Bdel%s GABR Kol sii¥ach @tw@aa brir|
degradat i QitiiPslebphific su b afkpistid, %Quyﬂmﬁﬂ AREIAR] adicP ostrd/ Sk RS WiBhdRREEMAEs, S0
For exanplkghbitah testers, ng%ﬁéthér@ &os%ﬂdiiytable bstels, Gtc.Samall cmﬁrFTQH@Tthleke tafe&ied. tA?nong
reduce thene¥d kAR isiiacd betite SGdh16.| MHohogidelitd AhE sittdsé/falty oibsters bt vriodd dyhrgetic
wei ght) Okffeewhbiiise@ @y dombiaition @ifickhé pettial/defraOaiba prodictsloaind prasent ilvehtion GrDdNiatd @Y NQ
- 60% ( bysoweviglit} of 16f- 6k a@bfenably €dck:1t 0 6000 cps or |less. Further, it is
possi bl e, byFugitkdithe partiabdegtatiatinn prodysts il the preband ivemtianfriay bewednl s ic copnbination mdib ant
M so soup theicasveational posquvativen suchras oihenok @roplonit aeid lacticladik serbicracid, dehydpacstic &cid,
sugar), i Aediuanghioydd, plako (red-bean soup with
On using them as a particle-dispersing agent, other dispersing agents, for example, polysaccharides
s§5 such as gum arabic, pectin, CMC, gum xanthenic, alginic acid, etc, synthetic high molecular compounds
such as polyacrylic acid, polyvinyl alcohol, etc., and the like, may also be used in combination.
Test sample 1 desalted by precipitation at iso-electric point or dialysis was almost odorless and
tasteless.



55 sugar) etc., to accelerate dispersion of the contents of the powdery
f'ood Stuffs into vvater and prevent sedinentation of suspended particles
(solid matters) for a long tine.EB0298 &M B1298 419 Bl As for agricultural
chem cal s, they prevent aggregation/separation of the active ingredient

particles in flowabl e preparations, enulsion gr epar ati ons and agueous
sol ut i orExpmelesatSe 16 (Peeppigtion of pasiial Progiygis of waizg gluten é:!ﬂaowéaﬁﬂ_ﬂ&gggmwhese
pr epar atgcgiallowedity alkgli | er at e di sper5| on of the active ingredient particles

and the carrier into water ta for a
| ong time, MQ? %HA Q#t l:% m@faﬁo P {he %Qrtl% ﬁal nﬁbft?v'}lgeﬁt;;
prepafat 'Bﬁg gé N %%Mﬁg@w@e f ul
as a qua oﬁ? a'"g or va |ous ecause t hey have a
conpl ex-° Ekg? yg,yggg% Q&l&eyn M%Qd By Qbsklidy aad%ﬁmﬁkﬁﬁmanable dAddCofd tean EuRd fyl Ba)
surface- ot fatGHE0 b Ip&ridd Qb radetid treBtnSiE Wi st &aRAEI wete pdridfnicl They
are u?aefﬂ?er%?e ?anﬂ difioks aTRHoSYY drhiiloyad MNiExampibs 8 lad ¢ WhefeBp desi tstrhies. 1514hd 16
For exarngalify a WEI§hY aldmig6 maldiar ndighit B120000 @ 20605 isisaciily vemsobtained. s o- cal | ed
agi ng-preventing effect which prevents or suppresses the hardening of bread
and nood@mpled!€7 ind T8lPrepteasion off pattialodegabiatisnt produets of whaet glptein by tisatrapnt with alkali,
propert Violowpd wihi déig) €1 1 ect whi ch prevents or retards the hardeni ng of bread
and n@odlés due to drying; a dough-regulating effect which regul ates
fi nenessEXAMPLEt i cki ness of the dough suitably on maki ng bread and noodl es,
popotes the rising of dough due to the fermentation with 15 yeast on
Ki;ng br el riengnt inysntign is@xniined ingetsi) by lowied @Rt A I°#% ne and uni form
celTular texture; and the like. On nmpkin read, th abl dto
Che e cBimples & 1,2 Hxmparshon,gf beriih foracigion QFP mapﬂweet idereted Wth 300 xoll% ged

LALma~—a -2

addi ti on*a%@qough becomes smooth and is inproved in its wat er - hol di ng

property and |ts agin vent ed ar

t ext ur e of % ‘@'ﬁ IuPen? i f?o%%&% Che %U f&?ﬁiﬁ:ﬁe@?ﬂéﬁ
dN'n

vol ume o e %" 19051 Pl Sl B gen D 3 railzB b B
usi ng 2500 \é ﬁ the ml es ‘b gﬁ;t ? \2 1l :@ﬁﬁﬂ{ﬁ 800g Wthﬁﬁ tduPGds 3F ﬁ)%J;dﬁQods Bol@idns
anmount thd acid Wﬁcbﬂ#@kﬂoﬁvﬁ 1l TEBIe AMieRgotdirel COnel Handied

reveal ed fea %b% S\ﬁtuohﬁ)éie p@GH fidsiofd whith SEUILATTRYARKidETE sBditirh atbdndte oy
weight) s ra% & ©f 61 10P3gERr ABE TheMiktuRS R Hoatb® BINE REPbral@ df [80° @ @OTBINT darl a
dener sy  Afibd g OhinREDIBBY e neutkdiizéal dyyhydrodhloris agid eddedilitad witlh purs avatehisima n an
amount  OfotaPWeight of 208g.0fhus, T380salaples\e ity TR Jf paytialrdegradakiar prydubts bf the Dies¢rtb jnventierght ) |

i n view wére bilitsinddot al qual ity-inproving effect and the cost. However, when
t he mai n pConiitees fof pardial degratidiemand@werahe snoleulariweighte gl thendegsdation P@@L@?W%ﬁﬁﬁ”’t he

i ncr easeiniTablé he vol une of bread, an anmount of some 0.02 - 1.0% (by wei ght)
is sufsficient. On the other hand, when the main purpose resides in the

i nprovenent in proventing the aging of bread, it is preferred to use them
in an anmount of 0.05% (by weight) or nore. 30 On meki ng noodl es,
they are suitably added to the material in an amount of 0.01 - 5% (by

wei ght), preferably 0.05 - 3% (by weight), of wheat, buckwheat, rice rye,
rye, rflize, or the like. By the addition of them it is possible to prevent
or suppress the aging of noodles, to inprove the
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Ral at aI i npression and the | oosening of noodles, and also to inprove the
yi el d 'of noodl es on making and the preservablllty of the resulting noodl es.
Further, it is possible by additi &P ®20&419B1t 0 accel erate 35 t he
restoration of dried noodl es and instant nood| es, and also to prevent
adhesion to the packing material of packed, boiled noodles. [err] They are
useful as a quality-inproving agent for proteinic food stuffs (containing

protein as the mai n conpgnentin—an—arpunt -of—400%-(by- wei ght) of the total
solid matters). For exa I§ on prepBring aphi ma] prptginic food stuffs
containing fish or neat asgtfle nmain KO materiaf , | such as boiled fish
paste or ham sausage, h RS SfF) 8B R 8i nc8heat, etc., it is
possi bl e by using a suit gg’@ t® bl § B Bo byt af &) t hose protienic food
stuffs which have an inpriogeq shapi ng propefty,|a gpofl shape-keeping
property and texture and ijnproved| pal ata} inprespgipn. Further, it is

al so possi bl e because of [sted qau..LE -preytrgrefrfee]l to increase the
anount of vegetabl e prote Qﬁncorgor ated info the ahifml proteinic food
stuffs, which has been hifBeZt® 8 8818 Bo p®B|the nost 10% (by

wei ght) or so, because of|1t§ di sper Sibility. Furtherrore, they reveal a
qual ity-inproving effect plsg-on ‘v'egre-t—&b-l—e—rr-e-t—e% AarEg—4 ood stuffs such as
soya bean proteinic food pRufffs, beap-curds| etf. by adding themto the
veget abl e proteinic food B g HILRRAL| @n [ Ag¢reof. By the addition
of them the stability, thg.- rgé)-%kéagiﬂg’-ﬁ SB[ &y a%i the texture of soya
be@/n proteinic food stuffslgar i nproyed and|the]el aptijcity of soya
bean-curds is enhanced. The anount  ¢f agflditjom in these cases is
suitably 0.05 - 10% (by wekghlt), prefjerablyl0.5]-.5p6 (by weight), of the
material of the proteinic ]gc))o stuffp. Wthjlan 1lﬁ)u1t | ess than 0.5% ( by
wei ght), the above- mentip8ed varioup qualify-if@oying effects are not
reveal ed sufficiently and| Swith an ajount re {&n 1$%(by wei ght), the
‘quality-inproving effects|&thined dp not correg@nfl fo the cost increased.

[err] They are useful as pEquphity-imaroving age
m | k product. 55 ge cPeaMy~NpPoTesSied M
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contain at |east solid Serk of milk, oils
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— Add

cream obtained frommlk b aDroceS>ed m | K ontaining solid
matters of mlKk, skimrril<;getc., s and f ]l water as its main
conponents, is used, by i o &% 6P e Wi e, by making it to
hold air by agitation, as Ehgp ©c? &l DY Adqi ®|he parti al

delgradati on products of the pfesent [nventic e flormer, a coffee

- whitener which is 5 guppressed|in the ng phenomenon and the
generation of surface fat flI'mcanjbe proyi cgnveni ence and, by

addition to the latter, a g DL E S(8VS 1&8|s stabilized and has

H o'v = ™f ™ ™ v .
a good shape-keepi ng propgEy €an be | provi de wvgni ence. Further, the
partial degradation produgts [eveal §lso various qudlijfty-inproving effects
on ice cream such as staptt+rpattomr—pf—the—ghapg—kegpring property, etc.
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X0 The anmount of addition here is suitably 0.02 - 5% (by weight),
preferably 0.1 - 2% (by weight), per the materials (total solid matters) of
the processed m |k product. AddiER®R2%4a1%B1 anount | ess than 0.02 (by

wei ght) gives insufficient quality-inproving effect, and addition of an
anount nore than 5% (by weight) does not bring about any nerit of effect

whi ch corﬁg?gonds tq.the eIevatgdr?ggt [er The%pﬁ%%@ﬁ?%%&&k?ﬁMgof
qual i ty-] f%gr iy g SPUPf

emul si f'm%rﬁtegl y wﬁﬁ nngé%jjo : ﬁ? roc onc acméd and wtgféf g IBdHr F tF\v:ﬁ %nes
such S 2B Pt rﬁi parl II dd ratd dgé }K |w reo |1Ied ‘i?
StUffS iy vm'esa ”ﬁﬁe o a2 A ;

at a
state Obnalll sl Uy resMantER@ R o o ; mﬁm uf%iyﬁng ‘ ..xe 89 ?.Envf fs
they revigmbxide aikd ailutok Wwith Bire WloPfato® tta@%.gw&b G5 TR, LueQ 7 SR HownE
const i t ghdiOAwsb obihed. Phase and aqueous phase fine and sinultaneously 20
SUppr@ssi rendifivns e patiiahtidgidatioh atd Werbd¥mdltaISEFsig3iof e BEYYadRoR Brod@is are shown
di ssol uinTable2and the like. In fluid or semfluid emulsified oily food
stuffs such as dressings, etc., they reveal an effect of keeping the
stabilized enul sion state for a prolonged tinme. Further, the stabilizers
according to the present invention give an effect of suppressing the
separati on of oily phase and aqueous phase which nmay occur on preparing
enul sified oily food stuffs and the various damages resulting from such
separa- 25 tion. The amount of addition is suitably 0.01 - 5% (by
weight), preferably 0.03 -2% (by weight), per the total ampunt of the
enul sified oily food stuffs, in view of the effect of stabilizing the
emul ffon and the effect of naklng t he di spersed phase fine. Addition of an
anount | ess than 0.01% (by wei ght) does not reeval the above effect
sufficiently, and addition of an anount nore than 5% (by weight) is 30
econom cal |l y unsuitable, not bringing about any effect corresponding to the
i ncregsed anount. Each of the effects[err]as described above is superior to
that attained by coventionally used surface active agents or usual grain
protein partial degradation products. Although the protein partial
degradati on products of the present invention can be used as a surface
dsvive agent, a dispersing agent, or a quality-inproving agent for various
foodsstuffs, in the formof their 35 aqueous solution obtained by the
degradation treatnent, it is also possible to use themin the form of
‘powder which is obtained by drying and pul veri zing the aqueous solution. It
is also suitable to use their purified products obtained by desalting
treatment such as ultra-filtration, etc., or decloring treatnent. Anong the
protdfn partial degradation products of the present invention, those having
aR_average nol ecul ar wei ght of 17000 - 70000 have a surface-activating
capacity higher than the sucrose/fatty acid 40 esters and accordingly are
especially useful as a surface active agent, and those having an average
nmol ecul ar wei ght of 700 - 70,000 have a high particle-dispersing capacity
and a high quality-inproving capacity for food stuffs and are especially
useful as a particle-dispersing agent or a quality-inproving agent for food
stuffs. The partial degradation products of the present invention may be
used in conbination with other known 45 surface active agents, in
accouglance with the purpose of use. As such known surface active agents,
relatively oleophilic surface active agents, i.e., polyhydric alcohol/fatty
acid esters, such as nonoglycerides, sorbitan esters, glycol ethers,
sucrose/fatty acid esters, etc. and lecithin, and the |like are sued. Anong
t hese known surface active agents, nonoglycerides and sucrose/fatty acid
estep& give various synergetic
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gf fects when used in conbination with the partial degradation products of
the present invention in a ratio (by 50 weight) of 1:6 - 6:1, preferably
1:4 - 4:1. Further, the partial deprosswi®Biproducts of the present

i nvention may be used al so in conbination with the conventional
preservatives such as ethanol, propionic acid, lactic acid, sorbic acid,
dehydroacetic acid, sodiumchloride, etc. On using themas a
particl e-di spersing agent, other dispersing agents, for exanple,

pol ysaccharides 55 such as gum arabic, pectin, CMC, gum xant henic, alginic
acid, etc, synthetic high nolecular conpounds such as polyacrylic acid,

pol yvi nyl al cohol, etc., and the, 2y—ahs0 be used in conbination.

Test sanple 1 desal t ed by preci pi i qo-el ectric point or dialysis
was al nost odorl ess and tastel esg. 298419B1 Exanples 13 to 16
(Preparation of partial products £ 8JI8Jt en and soya bean gl uten by
treatnent with acid foll owed by 4 3|#4 gl uten (from N hon Shokuhin
Kako Co., Ltd., JAPAN) as the sta
partial degradation treatnents w
Exanples 6 and 1, whereby Test s&nf
nol ecul ar wei ght of 11,800 and 27
soya bean protein prepared by def
bean curd (yu ba) with acetone, 4§
degradation treatments with acid
s@qne conditions as those enpl oyed
15 and 16 having a wei ght averagg g
respectively were obtai ned. Exany
degradati on products of wheat gl
with acid) 15 EXAMPLE The present| §n
foll owi ng Exanpl es and Tests. 20| &xa
degradati on products of wheat gl yt@n
alkali) Twenty grams of wheat gl |t®n
Chem cals Ltd., JAPAN) were added to

rifal was put into the 5 sane

d |al kal i as those enpl oyed in

¥l 14 havi ng a wei ght average

edtively were obtained. Using a

@mercially avail able dried soya

ng material, the partial

) re perforned 10 under the
1326 and 1, whereby Test sanpl es

i ght of 12,000 and 29, 000,

QI8 (Preparation of partial

t

[

atjnent with alkali, followed
ijs explained in detail by
1fto 12 (Preparation of parti al
dwth acid, followed with
edgent . grade from Wako Pure

«Af [fl asks containing 1 00g of

1)
=)

=

digchlogh

hydrochl oric acid equivalent to (.5g,|d3ay° or 4g of hydrogen chlori de.
2& Each of the mixtures was heatid at] §elr]| flor 60 minutes under stirring,
neutralized by sodi um hydroxi degnd qid ujedq With pure water into a total
wei ght of 200g. Thus, four ki nd$|of 1®% gqdedus sol utions of wheat gl utens

e [shown in Table 1 were obtained.
|d¢éf”5 were put in a flask to
&l the range of 0.5g to 2g was
atjurje of [err] for a :

partially degradated by the acid jwhi
One hundred granms of each of the |aboy
whi ch sodi um hydr oxi de or sodi umjcark
added. The m xture was heated at |a té

—

By

('D(n

Temperature
o
100
100

Degradation by alkali

Addition of sodium
hydroxide (g)
2
4

Test
sample
17
18

1"



30 perlod of 30 mnutes to 360 m nutes, neutralized by hydrochloric acid
and di'l uted with pure water into a total wei ght of 200g. Thus, Test sanples
1 to 12 of partial degradation pERPO238419B1t he present invention were
obt ai ned. Conditions for partial degradation and average nol ecul ar wei ghts
of the degradation products are shown in Table 1. 35 40 45 50 55 8 EP O
298 419 Bl [err] EP 0 298 419 Bl Twenty grans of the sane mheat ~gluten
as used in Exa -Ies 1 to 12 .ad

cont ai ni BEMBIes 37 and,2G,(Prepp

ép? :égfﬂ“wa" “tes mnthstlrrlgf,-neutrallzed by hydrochlarlc aci d and

Ilutéd w ure Jth Roadt 128 12 wérd d‘[(pyﬁ kg&%,ﬁﬁueous

<0l 1 o ﬂﬁ i daaz&af%'f S e e
0 g fs d -wan qh)’ r”i dt&n|§1d¥\6§|rr RO &8 RutralizedChyOsodium

equi val eﬂ} roxi d St withPuB'wa 0QAGE weldhiQdt 263 t@-&ﬁalﬂ £60% Bsuddis bllitioaswHagat ed

at [eFJ glutél paﬁ unyeBH&a?e% Bt engyinte] Té ﬂ&flaéik@%riaﬁ*nbzlﬂﬁb d? Yhe 266l $oMutloN er@adeka and

di | ut ed 3y &nd 28k Sodivitt Bdrdxiab, Fespedtitdiyd IThaVRbGIRSs vidke RAARG at THDUES, forBBShin@ePles 17
and 18 sdiping) refirallzal Ibg hidridhiofc SoRf dnidrifiéled With pure aaerditt & cots whighit op 200 ka which
degr adat Tegnsamplls #/&ridegaversdbeined. dost\seridst 19 a0d 20 brewdegagadalscasr Weighti £9.800ar e
shown i nandakabod, @spedtively.0 25 30 35 40 45 50 55
15
Example 21 (Preparation of partial degradation product of wheat gluten treated with reducing agent,
'\ . followed by alkali)

k/.

Twenty grams of the same wheat gluten as used in Examples 1 to 12 were added to 100g of an
20 aqueous solution containing 4g of sodium sulfite. The mixture was heated at 30°C for 60 minutes under
stirring and diluted with pure water into a total weight of 200g to obtain 10% aqueous solution of wheat
gluten partially degradated by the reducing agent. To 100g of the above solution was added 1g of sodium
hydroxide and the mixture was heated at 100°C for 60 minutes under stirring, neutralized by hydrochloric
acid and diluted with pure water into a total weight of 200g, by which Test sample 21 having average

25 molecular weight of 39,500 was obtained.

Example 22 (Preparation of partial degradation product of wheat gluten ireated with alkali and enzyme in
reverse order of Example 19)

30 Twenty grams of the same wheat gluten as used in Examples 1 to 12 were added to 100g of an
aqueous solution containing 2g of sodium hydroxide. The mixture was heated at 100° C for 60 minutes
under stirring, neutralized by hydrochloric acid and diluted with pure water into a total weight of 200g, by
which 10% aqueous solution of wheat gluten partially degradated by alkali was obtained. To 100g of the
above aqueous solution was added a reagent of hydrochloric acid to obtain an aqueous solution of pH 1.5.

35 The resultant was treated with 0.1g of pepsin and heated at 37°C for 90 minutes. The mixture was

\/ neutralized by sodium hydroxide and diluted with pure water into a total weight of 200g, by which Test
sample 22 having an average molecular weight of 24,500 was obtained.

Example 23 (Preparation of partial degradation product of wheat gluten treated with alkali and oxidizing
40 agent)

Twenty grams of the same wheat gluten as used in Examples 1 to 12 were added to 100g of an
aqueous solution containing 2g of sodium hydroxide. The mixture was heated at 100°C for 60 minutes
under stirring, neutralized by hydrochloric acid and diluted with pure water into a total weight of 200g, by

45 which 10% aqueous solution of wheat gluten partially degradated by the alkali was obtained. To 100g of the
- above solution was added hydrogen peroxide squivalent to 0.5g of H202 The mixture was heated at 40°C
for 80 minutes under stirring, to which sodium thiosulfate equivalent to the remaining H2Oz was added. The
resultant was diluted with pure water into a total weight of 200g, by which Test sample 23 having an
_ average molecular weight of 37,000 was obtained.
50 The various properties of the partially. degradated proteins of the present invention obtained in
Examples 1 to 23 are shown in Table 3.

55
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(Preparati
enzyne,

[P 0298 419 Bl [err]

on of partial

EP 0 298 419 Bl Exanples 19 and 20
degradati on products of wheat gluten treated with
followed with alkali) 5 T 20841981 of the sane wheat gluten as

used in Exanples 1 to 12 were added to a flask containing 150g of 0. 1N

hydrochl oric acid to obtain an aqueous _solution of pH 1.5. The sol ution was
treated with 2.2g of pepsin and warnmed™e3 err] for 90 mi nutes under
stirring. The resultant was neutralized by sodium hydroxi de and diluted
with pure Watreﬁsmﬁﬁl@ma tqt ali . wej glat qf 200g|te opt & nla ¥0% hgueoug 8

sol uti on dtwheat—To gtotfenrpart T aSHyrdegrapgL e by ZY e o TO |t

fl asks %o ﬁeﬂrfnn 1002 anP‘{g ove dol Loh werp g dcd 13 gm ‘9’9 rquJ ium
hydr oxi de, Av&mpewtepumly #8090 i pd1ON0 4 16680 e R8Ot efH28Q0 1@&{0@” 1500 670

m nut es urj®eightstirring, neutraljzed Hy hydrpchlofic agid andjdilutdd wilth
pure water lsbéiécﬁhc%onhpt al Vel ghs pr 4809, By WMyeh es{tg samgsep 1% and

wer e ol ailre sapHes—10—pare—24—Show-pverage—eHeet—arwei-ghi—of
29,000 andBaeriemO  res ti\?%l yt 1% Bxatpl el 22 (Prelfarjati®8n pf Hardi
degradaticﬁ’“d?‘ﬂémid Mheat gl uten tlreated| wi th|redudi ng agent. fdl | owed
by al kali)xa'mpio;elcgém qf tHhe pane heat g| ut en| as+uded +n Exarpl gs+1 fto
12 were a aT 20| OUS—Sprof T o fontarm g4 of,_squiu
sulfites T mH‘Fr"" eﬁé‘@'%’\/\nc heat ed| g;rs[r:rr] fof ¥ 'D_EL'.lT F&III"I(‘IF\'J st'irdi agL nd
di | ut ed wifUMamesremhat er i{nt234.8 | 087412 \WeA73ht (235-1 2D0&28d OATRAI h 2019 ¢ S
sQl pti on dir #R&Hdon Ent+)EN [Pedgh! A TY dggradat pd Dy| The rlegigg! NP sadeny. T
1Q0g of tHe above sol uti ¢gr—was—padedtig—ei—Hedi-dmthydHexae—prd—th m%ure
was heated at [err] for 401690 nuk es udder stlrrinb, nedt 1530i zbd&y

hydr ocHfor}i ¢ acid and di I ui4ool W th pyre w water info a tjot@b wWe |1gdm cf 2004,
by le Ch a|| LJ. avl 1l AV Cl a\, i Vﬁl frt V

obt ai ned. g;g '5 e(‘Prepar W bn of parP’Féa E%radatioﬁ{’ojuct @f wheft
gl uten tre ith alkalli and enzyndg in reberselorder] of Exanple 70) !
Twenty gr gAsinotype hikogsarme |whe@89 gl ut er] as0.48pd0bh| Exanyl es043fo W5iere
added to 106y of an aquequs solution |contai hing Rg of |sodium hydroﬂi de.| The
m xture was heated at [err] tor o0 mnutes under stirring, neutrallzed by
hydrochloric acid and diluted with pure water into a total weight of 200g,

by_nhi ch 10% aqueous sol ution of whel s@oimenpartially degradated by
al kal i swas obtained. To 100g of the above aqueous sol ution was added a

reagent of

£ IILI_

36

45

50

/42 e/ ic) A U Y N L PR It i P L UL LT el E
Material w w w w Cc Cc B B
Average molecular 18000 670 42200 | 79000 11800 - [27100 |12000 ]29000
weight -

Isoelectric point 40 4.1 43 48 42 44 42 43
Buffering 20 22 16 3 17 15 8
[1N-HC! (m1)/5g] action
Xanthoproteic reaction + + + + + + + +
Ninhydrin reaction + + + + + + + +
UVamax. (nm) 2730 272.8 -271.8| 273.2 2740 273.5 266.8| 269.1
IR absorption (cm™") 3400 3400 3400

1630 1630 1630

1400 1400 1400
Amide type nitrogen " 0.08 252 1.37 0.94
(%)
Amino type nitrogen | 0.54 0.35 0.39 0.48
(%)
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35 The resultant was treated with 0.1g of pepsin and heated at [err] for 90
m nut és. The mixture was neutralized by sodi um hydroxide and diluted with
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B used

anl??g'ab‘}e 3m

of measurement of various properties are as follows.
1400

0. 48

ot e0.45
NrThydrTTeactt on

715 Sh W e, N

0. 57
0.53

F

luten and soy
Qﬁ-p I on

1630

0.43

err

1630 20

0.51 25

T +
275, 2
%Ze%n %éoa%%

1400 Am de type nitrogen
0.18 (% Am no type

The value is determined by Gel Filtration Method using sodium polystyrenesulfonates having molecular
weight of 1,600, 6,500, 16,000, 65,000 or 88,000 as standard substances, and Sephadex G-75 or G-100
(available from Pharmacia Ltd.) as the carrier.

(Isoslectric point)

One hundred grams of each of Test samples 1 to 23 are put in a beaker, to which each 1 ml portions of
1N-HCl is added at room temperature under stirring, while pH valus is measured. The value of pH at the
point that the pH curve becomes a gentle slope is taken as the isoelectric point.

{Buffering action)

The amount of 1N-HCI required to lower the pH from 6 to 2 on the curve obtained in the measurement
of the isoelectric point is taken as the value of the buffering action. The curves for Test samples 1, 7, 13
and 15 are shown in Figs. 1a, 1b, 1¢ and 1d.

(UV absorption)

UV absorbance is measured in the range of 800 - 200 nm by use of the Hitachi

spectrophotometer.

50

(IR absorption)

55

IR absorbance is measured by the KBr method using the Hitachi 216-10 type IR spectrophotometer.

14
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:Table 3 (continued) 30 Test sanple No. 9 10 11 12

13 14 15 16 Materi al w - W w w
C C B B 35 AERQQ #MSIBLul ar 18000 670 42200
79000 11800 27100 12000 29000 weight Isoelectric point 4.0

4.1 4.3 4.8 4.2 . 4.4 4.2 4.3 Buffering 20
22 {Amjigo type nitrogen and aming fype nitrogen)g 15 8 40 [err] action

Xant hopr action + + + + o+ + +

+ Ni nhyd%ﬁ%ﬁi'gg'gt I on + + + + +
+ UV[ err] 2 8 - . .

266. 73 %WB:@ 4%53:1, rk% |s&bo%n8?n6rﬁ%% ‘I;h \%gtll’or l{l‘%er an allalrn% fgrbdn%Z ?’o r%moveza?nz}no%a be%?e‘?}h% 400
3400 1630 1630 1630 1400

1400 Amide type nikBg¥ 50  Ami de type nitrogen 0. 06

2.52 =37 0.94 (%) Amino type nitrogen

0.54 4 A portion(bf 3 sampleOs Sbjected to thermal decomposition #h. £+ Bydedehidde acid Sohitiéh. 208 419
Bl Tabl e re3ulfaftasbdjuste@ Gjth Seiiim I/aidKiticetodal. 10 and distilledl The value is dbtained by medddring the 20

21 Bidtillate using’tBe Spectrophdidngsitry QliS K0102 Indophenol method). w w W
w w w W Aver age nol ecul ar wei ght 38200 13200 29000
14000 39500 type2d8@8® 37000 |soel ectric point 4.5 4.3
4.2 15 4.1 4.3 4.2 4.3 10 Bufferingl‘[llN-HC[err]ISg] action
16 19 1N-HCI is graduallygadsigghio [eoisriien &f the serppiq tod;lptam a pH-HCI cugve. From the+curve, the 4
\+ amount (a mli) of 1N-HCI requlrp@ ’ﬁpgway the, pii ﬁ%ﬂ t9/% is obtained. + +
b + Oln tlrl]e othe;lhand 1N-L-;CI ;5 amount of the sam;fﬂe into pH??g‘?g)the ::{736 2

y ution is m S o ple e resulting
gZé 4 20 solu on is ?a?isg BO ? ?1 by aé?:ld%is T"E? ag tB?xplﬂ "th Igclg is a qu)te oEtam ap K de
i e ni t %pg © amount (® ml) of 1N- requi lower the pH from s obtzunecgn
1y§_) 8 Ani ol TI{I' % 37% formalin solution in the g!a%rﬁmount :’;ﬁ above titrated wi 62

°f

bove _titratio btai ~HCI hich th t
The synb |§,f o eHﬁ@ ea > plu:bﬁé RN R eatcuw utenW ol ezaemc'glj'l1

and sgya elﬂ@ alﬂ&f?n{ 9 athino type mtrogen is obtamed from the value of a-(b-c) ml. Each of the measurements
is expressed as % by weight with respect to the sample.

Comparative examples 1 to 3 (Preparation of partial degradation products of wheat gluten by acid)

/
80 Twenty grams of wheat gluten (a reagent grade from Wako Pure Chemicals Lid., JAPAN) were added
to each of three flasks containing 100g of hydrochloric acid containing 1g, 2g and 4g of hydrogen chloride.
Each of mixtures was heated at 100° C for 60 minutes under stirring, neutralized by sodium hydroxide and
diluted with ‘pure water into a total weight of 200g to obtain Comparative test samples 1 to 3 containing a
partial degradation product.
) 35 Conditions for the degradation and weight average molecular weights of the degradation products are
U shown in Table 4. '
Table 4
“ Comparative test Addition of Temperature (°C) | Time (min.) | Average molecular weight
sample No. hydrochloric acid {g)
1 1 100 60 91,000
o 2 2 100 60 64,000
3 _ 4 100 60 47,000

50 Comparative example 4 (Preparation of partial degradation product of wheat gluten by enzyme)

Twenty grams of the same wheat gluten as used in Comparative example 1 were added to a flask
containing 150g of 1N hydrochloric acid to obtain an agqueous solution of pH 1.5. The gluten in the solution
was treated with 0.2g of pepsin and warmed at 37°C for 90 minutes under stirring. The resultant was
neutralized by sodium hydroxide and diluted with pure water into a total weight of 200g to obtain
Comparative test sample 4 having an average molecular weight of 60,000.

15



25 respectively and the blank in Table 3 neans "not neasured"” or "not
tested". The methods of measurement of various properties are as follows.
(Average nol ecul ar wei.ght) 30 EPO288418IBle is determined by Gel Filtration
Met hod usi ng sodi um pol ystyrenesul fonates havi ng nol ecul ar wei ght of 1, 600,
6, 500, 16, 000, 65, 000 or 88,000 as standard substances, and Sephadex G75

or G10 W@Pﬂ?ﬂfrﬂ#‘#ﬂh"%ﬁﬁaﬂ?" predychof whegt B'PRG'P by Wﬁ%r ic
oint) 35 undr anpl es to 2 are
Eeakez Tw° :ﬁms fetﬁm (g’

Al P e L e
%;a% agvgtalﬂte Them oregﬁsgtg % veﬁ Oz[ng l@ﬁﬁ mgpt)l .

unde
t hat thzt 3 an&d..uvgﬁ sl op e iy it e 'S0
40 (Bufferlng actlon e am)unt of 1 N-HC reqU|red to | oner the pH from

6 to 2 @&nﬁaﬂﬁv&%ﬁrﬁﬁes@%@'(ﬂé‘&r&h&h&Bﬁﬁﬁﬁéﬁ?&d&ﬁ%ﬁﬁ%u&ﬁf vihB& giuensi,,aﬁéif' ¢ point is

taken as the vatue of the puffertng actrom the curves tor—test sanpl es 1,
7, 130 and Tkéntypgrems GFandsam® whédl Gluted as usedin Compatstivd Sample 1(vdk6 ﬁﬂ@@ﬁﬁﬁdh%)ouw
absor bamsie dofitainieg $00g &l a isblutioh @ortairiigEsodiim Hidiloxide 3N fhe Mdg® ¥r 0.2k Af. HhB PnittlirdsAC hi

U- 3200 were thopghivt migqaianti ovamst eated GtCh terpratlns of g0t Cas ) 00k & farlagseriddicdd 86 minutes®AS UT ed
by the &MBninutes imder stiging:(Thé lesuliehts aarh inedrdized By bydpehidrie asip @nd dilfeb it pwé @ater 55 14
EP 0 298toslgal WeiglithR09o ta gptein Gomtparetiye tesbsachplas® fod. t ype ni t rogen) Pretreat nent
5 75 The Cpnslifionssfangdgeadation @uch everage anolscular rweighis 19 the ridgredation prbduedsiarsestowmdti t i on
to renol@edmoni a before the followi ng neasurements. Amide type nitrogen 10
Aportlon of the sanple is subjected to thernmal deconposition in a _
hiydrochl oric acid solution. The resuf®®% is adj usted with sodi um hydroxi de
to pH 10 and distilled. The value is obtained by neasuring the distillate

usi n§ t |heonrpetivertesph aiiditomtor sodiud! |S TEeRRurS (rdpphERe (mine} Peethge rikcorr veighe]|
ni trogen BBmddNeICl | | shygrozideifg) | y| added to a portion of the sanple to optain
a pH HJcurge. Frpmung curve, [ the o 60 47,000
7 4 100 60 20,200
25 8 0.5 80 30 80,500
9 0.2 80 30 101,000
k/ The following tests were carried out on Test samples of the present invention and Comparative test
samples.

30

Test 1 (Determination of surface tension)

Of Test samples and Comparative test samples prepared in Examples and Comparative examples,
respectively, a sucrose fatty acid ester (Comparative test sample 10) and soya bean lecithin (Comparative
. test sample 11), the values of surface tension are determined with du Nolly's tensiometer using pure water
K/’ (solvent) at 25° C. The results are shown in Table 6. The used sucrose fatty acid ester is of the trade name,
DK ester F-160 (HLB:15) from DAIICHI KOGYO SEIYAKU CO., Ltd.,, JAPAN and the used soya bean
lecithin is of the trade name, Honen lecithin AY from Honen Seiyu Co., Ltd., JAPAN.

35

Test 2(Determination of emulsified state maintaining time)

Of Test samples. and Comparative test samples prepared in Examples and Comparative examples, a
sucrose fatty acid ester and soya bean lecithin, the emulsified state maintaining time is determined by the
following method. The results are shown in Table 6.

{Test method)

The reagent and city water are put into a beaker into a total weight of 70g so that the mixture is
adjusted to pH 7.0 and 30g of soya bean oil (a reagent from Kishida Kagaku Co., Ltd., JAPAN) are added.
The resultant is mixed for 5 minutes by a homomixer at 8000 rpm. Immediately after mixing the emulsion is
transferred into a color comparison tube and left a room temperature. Time required until separation of the
emulsion begines is defined as an emulsified state maintaining time. The concentration of a partial
degradation product of the present invention is 1.0% by weight with respect to the total weight.

50
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annunt (am) of 1 NHCI required to lower the pHfrom 1l to 5 is obtained.
On the other hand, 1 NNHCl is added to the other same anount of the sanple

into pH 6.8 and t hen 37% f or mal del5RIR28A4XBbLN i s added (about 2.5 tinmes as
much as the anount of the sanple). The resulting 20 solution is nade its pH
to nore t %ﬁ 11 q¥ addition of 1 N-NaOH and then 1IN-HCl is added to obtain

a pH Ho &gipgaton Fﬁﬁﬁmﬁ?ch t he anount (b n1) of 1N-HCI reqU|red to | ower

; grerrg:_ll Lr 9l Fl {eglﬁ 0:] Tﬂve"h%f ’5 dg% nﬂo%radagt r ngogiu aﬁp ?fsrleit 4 I are )hcgléﬁ HCI
QE cb ;E i: s Qﬁ;

' n the %a ngl cr& acu

whi ch t e&svgu ,;eg g b/ Wbollort G fana. .n s
obt ai ned. pgfzg m“; %mgl ype nitrogen I's obtained from

val ue of a- (fxfidnalfests as,hmafﬁ,mg ﬁgpsma&%argambnss h,S5 8rdPE @ISLE shalle? ahdun\B a@t
Wi th 1 espespld RolchiftraiGhIU.3% bi-WBIBRY ghivé W veRié Bidnfsitying topbrty WHISH RIgAdate? thad b4
par ti als dagirsdont he rothef AshdC brb aditiolidn @t o0thb taBdve Prope@y 0 the Qucrose NG E¥teds Of
wheat gl ukcénderration @R Q8%tandDAEB by vidighl/feke 30°minatereiessathah 10tntlnutes bABMNBIon/\R4te
added to eahind tilnbrespaditeys ks cont ai ni ng 100g of hydrochloric acid -
containing 1g, 2g and 4g of hydrogen chloride. Each of m xtures was heated
at [err] 60 m nutes under stirring, neutralized by sodi um hydroxi de and
dilutedswith pure water into a total weight of 200g to obtain Conparative
test sanples 1 to 3 containing a partial degradation product. 35
Gonditions for the degradation and wei ght average nol ecul ar wei ghts of the
dggy adati on products are shown in Table 4. Table 4 40 Conparative test

Addi ti on of Tenperature [err] Time (mn.) Average nol ecul ar wei ght
sampl e Ro.  hydrochloric acid (g) 1 1 100
60 91, 000 2 2 100 60
64, 000 45 3 ' 4 100 60

47,000 Conparative exanple 4 (Preparation of partial degradation product of
mheat gkuten by enzyne) Twenty grans of the sanme wheat gluten as used in
Conpar ative exanple 1 were added to.a flask containing 150g of 1 N
hydrochloric acid to obtain an aqueous solution -of pH 1.5. The gluten in
the solution was treated with 0.2g of pepsin and warned at [err] for 90
mwut es under stirring. The resultant was neutralized by sodi um hydroxi de
and dilsated with pure water into a total weight of 200g to obtain 55
Conparative test sanple 4 having an average nol ecul ar wei ght of 60, 000. 15
EP 0 298 419 Bl Conparative exanple 5 (Preparation of partial degradation
product of wheat gluten by reducing agent) Twenty grans of the sane wheat
gluten as used in Conparative exanple 1 were added to 100g of an aqueous
soluti & containing 49 of sodiumsulfite. The mi xture was heated at

[écr] for 60 minutes under :

50

55

17



5 stirring and diluted wth pure water into a total weight of 200g to
obtai n Conparative test sanple 5 having an average nol ecul ar wei ght of
79, 000. Conparative exanples 6 tEP9®28PAdPBAati on of partial degradation
product of wheat gluten by alkali) to Twenty grans of the sanme wheat

gl uten used i.n Cbnparatlve exanple 1 were added to each of four flasks
containﬁ%ﬁﬁﬁgﬁﬂﬂﬁtfﬁ sol ution contalnlng sodlunthydrOX|de |n the range of

0.2g to 4g Th uresryere t orou uv e e L oS
te”perautﬁﬁa .%”%E L o 4 Skl %3 & ﬁ‘""ﬂ %?%Ggéég e
Sti T1igngy " ntind] Jfa o Bre D) RS S, [eut e
with purﬁomp,ng,é@to a ota 0 obtain rrpa at I've

sanples 6 to 9. 15 Cbndltlons for degradatlon and aver age nDIecuIar

wei ghts of the degradation products are shown in Table 5. Table 5 20

Conparative test Addition of sodium Tenperature ( C Time (mn.)

Aver age nol ecul ar wei ght sanpl e No. hydr oxi de (g) 6

100 60 47,000 7 4

100 60 - 20,200 25 8 0.5

80 30 80, 500 9 0.2

80 30 101,000 The following tests were carried out

on Te# sanples of the present invention and Conparative test 30 sanpl es.
Test 1 (Determ nation of surface tension) O Test sanples and Conparative
test sanples prepared in Exanples and Conparative exanples, respectively, a
sycyose fatty acid ester (Conparative test sanple 10) and soya bean

l ecithin (Conparative test sanple 11), the values of surface tension are
deterfined with du Nouy's tensioneter using pure water (solvent) at [err]
The results are shown in Table 6. The used sucrose fatty acid ester is of
the trade name, DK ester F-160 (HLB:15) from DAI-ICH KOGYO SElI YAKU CO ,
Ltd., JAPAN and the used soya bean lecithin is of the trade nane, Honen
lecitlin AY from Honen Seiyu Co., Ltd., JAPAN. Test 2(Determ nation of

enul sified state maintaining tinme) O Test sanples and Conparative test
sanpl es prepared in Exanpl es and Conparative exanples, a sucrose fatty acid
ester and soya bean lecithin, the emulsified state maintaining tine is
deterni ned by the 45 follomnng met hod. The results are shown in Table 6.
(Testsomet hod) The reagent and city water are put into a beaker into a total
wei ght of 70g so that the m xture is adjusted to pH 7.0 and 30g of soya
bean oil (a reagent from Ki shida Kagaku Co., Ltd., JAPAN) are added. The
resultant is mxed for 5 mnutes by a honom xer at 8000 rpm |nmnediately
after mxing the enulsion is transferred into a col or conparison tube and
left & roomtenperature. Tine required until separation of the enulsion
begines is defined as an enulsified state maintaining time. The
concentration of a partial degradation product of the present invention is
1.0% by weight with respect to the total weight. 55

40

50

55

18



16

EP O 298 419 Bl (Explanation of the results) Fromthe results,

it

i's

clear that the partial degradation products of the present invention are

excel | ent

and particularly,

excel | ent

sucrose fatty acid esters.

And it

i nventi on are nore

in surface tension | owcER A@PALPBItYy and enul sifying property,
many products of the present 5
in any of the various points in conparison with conventional

I's hoted that Conparative test sanples 6
i

to 8 are excellent in surface tensi oWwering property, but are poor in
emul isi‘fyilng5_~io ogegt Nsur ft@i ten@Der (an8 /&S ofule_rrful Ei fyil pgarRh® pRbger Pl TESt
sa e ) n ST IO a SIfgal ILer alp .Sanple 1 Al] on:
0. ?r,?/o b>§/ wei ghk) gav ;dft*e%‘gf}@ﬂﬂgd‘;#:?‘gﬂ; ggg;ﬁﬁégpg%%e, i ter
than 24 10 hpurs. |Q@ampiee Ot Nesmphend, [afmiadet hownall apole
property of t e D e-and 0. 15%
by wei ght gayv 1 nutses7 and | esssot ha
mai nt ajni ng tf e, xlespagig velly. §Q225 [30 I54Q=45 298 419
Bl Test 3 (Fojani ng |t estsy, oThe |valgieg of| fognjngapro _ sanpl es and
Conpar ative tlegt [sanpl s pregar LN ExarrL)I £ ,’;Bnd Conpar at i pl es, and
a sucrose fatfy qqgjd e ger (Qonparati vie t ést éarrpl ¢ 13% are|determined by 5
Rossmi | es tesk 8(JI°S K-g 82) i|n ctneentfr at fot? 61 0. 3% Y& ng gur7e watler as a
solvents at [ef ] |PHe ré&ul ts |ar SkPown i n<THOKY 6. |10 15 * 20 25
_ ES 7 32.0 30.8 < 10 (")
Q / g.ﬁ 8 48.7 46.0 <10 (")
W, g8 60.9 60.1 - <10 (™)
" 10 34.5 34.2 8 hrs 34 31
11 63.5 62.7 <10 (")
1 34.5 31.7 more than 24 hrs
2 33.0 30.9 - 24 hrs -
3 31.0 29.8 8
25
4 30.5 29.2 1
5 34.8 33.8  |more than 24 hrs
. 6 34.7 0 34.3 " <1 <1
\ 7 30.8 30.3 5 hrs 1 <1
30 8 31.3 30.7 5 " <1 <1
9 s 33.5 24 v
10 31.1 30.6 20 mins 1 <1
: g 1 .34.7 ©31.9 more than 24 hrs
. o 12 48.6 45.2 40 mins
(Y o 13 34.0 32.0 24 hrs 1 <1
2 114 34.9 33.1 more than 24 hrs
& (15 30.9 . 29.7 5 hrs 1 <1
40 16 31.3 30.1 jmore than 24 hrs
17 32.8 30.8 24 hrs 1 <1
18 31.2 30.4 5 v
19 33.0 32.1 g8 " <1 <1
4 20 32.0 30.9 5
21 34.4 33.9 12 "
22 33.2 32.2 g *
23 34.2 32.9 10 ™
50 Blank | 72.7 ' < 10 {(mins)

&5

*The blanks mean "not tested".
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30 35,40 45 60 55 18 EP0298419B1 Table 6 Surface tension (dyne/cm

Foam ng property Enulsified (mm 5 Addi tion
of Addition of state naintain- ERG@8A4t®EBY 5 nminutes 0.1% of the 0.3% of
the ing tinme after after sanple sanpl e (mn
or hour) afte after f oam ng foamng 1 59.7 58.0
< 10 ( m(?fg'f'd"m““ of the Results) 510 57.2 < 10 (")
8 l.l %
st sampl resent mvent much lower in f | p on with tl ther
4 [err] samp os. Su 0% agents whlch g or in foaming pr(}pe %)o p mlt Eff:?fmte r|n ’6970 h§
61.5 f ,, beel desureé d ergent for | r:éieer nd washing 3& blewa sug@: W ch 8 7
< 10 )full §at|sfy the above%n have :% fety are not fo éél Test samples f (ra grefgon can
46. be efficientls-usbl fpllca '
10 34.5 8 hrs : 31 11
63.5 Test4 62.7 <10 (") 1 34.5 : 31.7 nore than
24 hrg Z 33.0 30.9 24 hrs 3 31.0 29.8
8 " 25  Itis known that surfdce active agilitsTgive an influenced thd behavior of viscosily of ‘stafeh suspensién 8
33.8 Aminflgentdefrthe?groducts ofithe presedtlinvéntion and other carbertional surfactants upon gélatinization
<1 7 of @4fichTs tested by the foBdvirg method. 5 hrs 1 <1 30
8 31.ne gram of Test3@mifle of the present ingntion and 20g of potato starcl (a reagent) werd dispersed
15 and dissolved in city water at 50° C and the solution was diluted with city water at 50° C into 500 mi. The
viscograph from BRABENDER Co., Lid., was operated at 77 rpm using the above solution as a sample
\ y under the following temperature changing condition. The temperature of the sample was raised from 50°C
R to 95°C at the rate of 1.5* C/min., and was maintained at 95° C for 45 mintues. Then, the temperature was
- lowered to 50°C at the rate of 1.5° C/min. During the change of temperaturs, the viscosity of the solution
20 was recorded. The gelatinization initiating temperature and the highest viscosity of the solution are shown in
Table 7.
Table 7
2 Test sample No. | Gelatinization initiating The highest
temperature (° C) viscosity (B.U.)
. Not added 66.0 | 720
N~ 1 770 560
30
7 86.0 480
35 (Consideration of the results)

o/ The products of the present invention were recognized to have a characteristic that they raise up the
gelatinization initiating temperature of starch and reduce the viscosity at the time of gelatinization.
Accordingly, the products of the present invention can be used as a softener or an aging inhibitor for bread.

“ Test 5 (Bread baking test)
This test was carried out on the following samples, namely, Test samples and Comparative test
samples prepared in Examples and Comparative examples, sucrose fatty acid ester (Comparative test
o sample 10), palmitic acid monoglyceride of the trade name "Sunsoft” No. 8001 from Taiyo Kagaku Co.,
Lid., JAPAN (Comparative test sample 12), wheat gluten of a reagent from Wako Pure Chemical Co., Lid.,
JAPAN (Comparative test sample 13), and the partial degradation product obtained by the following method
(Comparative test sample 14).
50 Preparation of Comparative test sample 14
Twenty grams of the same wheat gluten as used in Examples 1 to 23 was added to 100g of an aqueous
solution containing 4g of sodium sulfits. The mixture was heated at 30°C for 80 minutes under stirring.
Hydrochloric acid was added to obtain an aqueous solution of pH 1.5. The gluten in the solution was treated
55 with 0.2g of pepsin and warmed at 37° G for 90 minutes under stirring. The resultant was neutralized by

sodium hydroxide and diluted with pure water into a total weight of 200g, by which Comparative test sample
14 having an average molecular weight of 36,000 was obtained.

20



9 34.5 33.5 24 10 31.1 - 30.6 20

4

m ns 1 <1 11 34.7 31.9 noret han 24 hrs
35 12 48. 6 EP 0238 219 B1 40 mns 13 34.0

32.0 24 hrs 114 34.9 33.1 nore than
24 hrs 15  30.9 29.7 5 hrs 1 <1 40
16 3\ Baking method 30 1 nore than 24 hrs 17 32.8 30. 8
ig hrs Ee following raw als were b%keg! usu?)g a brgél'd’ b2ak|ng device frori’h;noafsushlta Elect <nc Indzfgl?al

20 %2 fd-» JAPAN a""ggeéz 5 21 34. 4 33.9 12
" " 34.2 32.9

1 0 " B?e?éd %akmggewcq( Naﬁ’g\al%ome bakely 280%31% type < 10 (mins) *The

blanks My@bignot tested". 55 EP 0 298 419 Bl (Consideration of the
Results) Test sanples of the present invention are nmuch |ower in foaning
Properfy Hafl flo@Pari sgag Wi th the other sanples. Surface active agents which
are | owergybrbsel 0OaM {yig property so as to permt to facilitate rinsing have 5
been desigkasheamik det éggent for | aunderi ng and washi ng foods or tabl eware.
But surf aemmatsditve agsgts which fully satisfy the above and have hi gher
safety amettstot fougd yet. Test sanples of the present invention can be
ef ficisntWaerused 109 t hese applications. Test 4 10 It is known that surface
active aduwied ¥eagli ve a®7d nfl uence on the behavi or of viscosity of starch
ayspen5|dhhﬁWMﬁﬁlueﬁ&@ﬂﬁbﬁhe products of the present invention and ot her
\Pvent i onalfeck 9f {Tattsamples ahn ’ﬁt'F‘f?P“ﬁ’atal"B (Popparative, tosh, spraplgsowgs gqd ﬁ‘%

| owi ndnaiRsEiR 8y "‘"@96‘"“ ek, ceneentigtiqn showpyin Jakje st'%@‘pﬁfﬁgéﬁlperﬁ\?@ﬁtb?’ SR 20 g
of pot#t e fodirdlaunussthent) were di spersed 15 and dissolved in city water
at [err]égﬁd thq solution was diluted with city water at [err] into 500 nl.
The vi sc ?ﬁﬁ’??onlBRABENDER Co., Ltd., was operated at 77 rpn1using t he

agﬁ\é.et fg'q)”“ Jéne%%at@r B .é cgi}gfﬁnﬁm § Jasg%éfr,, §bgles'SP ﬁg&%ﬁ é,?Ja it g{ E:li

the rate gk un\;‘j}eﬁﬁ{r |ﬁ‘com|ﬁ nWﬁt?thS@' uSddior é’rﬁt:lv ?Jslrgamlegsf rﬁhnltﬂues Then,
the t errper yplcR e“@ﬁpl s Qb Brbadsladtéd With R pr&ﬁ@ts lofhé peent Bvention[dHé CHEpardlce ﬁ&lange
of tenpersaﬁ,Hgsea,e tagn MiTagesl ty of the solution

"\/ Evaluation items mentioned in Table 8 means:
30
Weight before _ Weight after drying
3 -}
Water _ drying for 20 hrs. at 105°C < 100
9 s content (%) Weight before drying
Change of Water content Water content
water content =  when baked - after lefted
“ with time (%) (%) (%)
Softness (/bm): ' This is expressed with tensile strength measured using the
Rheometer (NRM-2010J.D-CW) from Fudo Kogyo Co., Ltd.,
JAPAN

45 Degres of retrogradation of starch (%) :  This is measured by the method using beta-amulase-Pul-
lulanase [ses K. Kainuma st al.,, J. Jap. Soc. Starch Soc. 2_8,

50

56
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20 was recorded. The gelatinization initiating tenperature and the highest
viscosity of the solution are shown in Table 7. Table 7 25

Test sanpl e No. Gel atini zati onEP0i 268319 B1 The hi ghest tenperature (err)
viscosity (B.U ) Not added 66 0 720 1

77.0 560 7 480 35

(Consi deration of the results) The %6(!’8&3§‘°cﬁ4°ﬁ1ﬁ§1)bresent i nvention were
recogni zed to have a characteristic that they raise up the gelatinization
initiating tenperature of starch and reduce the viscosity at the tinme of

gel atini zation} Agcordiinglly,gthe profiycts Jof| the jpLesent Jinventi on can be
29 Enﬁ,i_;bf; r foﬁ; hdegi:14 'I.;esglg (Bread baking

used as a soft ='r1e ran-
[ he [ Ol el y, Test

test) This tes{
:%n JOorrparative
‘l

sanpl es and Coppa

exanpl es, sucrpge D), palmtic
aci d mpnogl ycepid
Co., Ltd., JAPAN

Tai yo Kagaku
‘a reagent

from Wako Pur e} €h ' . le 13), and
the partial depra ' _ ] t hod

(Conpar ative tpst _ at | Ive{test sanple
14 Twenty granp®o i to 23 was
added to 100g pf ulfite. The

r{ ¥t ure was heptefd 4t [ler fl g of =6Pan & Fydir ochl ori c

agi/'d was added| & of oldt aifnegn FaqpEops uten in the .
ution was tyeafgd wijth j0."2g}| Bf | pe br 90 mi nut es
under ®stirringf B |r equl tfarg ™ &S| Qe (i de and
diluted with e B4t er] Rt & af Lot gl Conparative
test sanple 1 havF‘Hg gre gveér ap® pol o) S obt ai ned.
20 EP 0 29 OHB1° AT Hakg ng,.rre.t-,n ] CETT_; OW g T ials were
baked,usi ng a [aseaf |baking dbv| <ef Lrom|Ngt spishijt a Elegtrijc | ndustrial Co.,
Ltd., “JAPAN ard lief atl 29 @ BB ead Haking d¢vilce] Natifonjal |home bakery
SD-BT2 typse Materfialj: 17, Al &LTPUrNT & [ ? PULrOge T1g
,, o - Sl 8 |~ N IS NN o] o
u 5{ [~ ] o~ b ~{ N o~
]
30 ] o (e |mloialalamln
™ < - I P P PR RV (PS4 IR I I N -
“ ~N - il ] o] o]
R HERREERE
Y
(=] =) o -] [¥-1 w0y M~ =
m * L ] L ] . L » L]
) [V I~ - o~ Ml | wjotjO Sl HlO N
o~ =il | N} N OO
40
f O |NIM|w|loOo]N|M|w ol
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45 . B | Bl o %% £ ® B0
] -lE QO - BT 4 = 1] 'ﬁ
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e >~ 155 w8 @ 2095
g =0 5304-! Qudp
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50 butyeq z833e Aep yo xsqumu syj
Pu® pearq 3se3 uO SWS3T uOTIENTRAT
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Sklrmed m | k

210g Dried
sanpl es of

yeast
t he present

6g Common salt’
2.79g Baking tinme
i nventi on &R0 WPIAIBR i ve test sanples was added to

5g Butter

11g 15 Water
300 m nutes Each of Test

the materials by mxing and their concentration shown in Table 8 is

expressed as percentage by weight with 20
results Vol une, water

Test

content,

Its change with tine,

sof t ne

ss and

degree of retrogradati on were oBsklee8. (dbmtixbued) eads used for the

products of the present
uj val ent or
Typi cal

are eq
sanpl es.

hown i

n_Tahl

pr esent | ny-eqt | FaVal nncL (‘nmﬁ:\r ative togst anglgl es _are e 8
Eval uation|itens memt wweed | n Tgbl @28 ngangs Yai dht jbeflor g6 17
Wi ght  af t sectyHrg—Aat-er —deying f or
20 hrs.pat antent (% Comparative test s hght befjore
dryi ng Chafige (i Yatre 5 et alﬁﬁ At er
content wa erjcgo he baRed 6 4 14 10- 1af tjer
lefted with [ Y
(%9 40 Sof IS |s°-(-:5<pressed wth tensile
strengt™ nEasureq usIng tne Hedneter  { e 207 O3 O qvy T T o oo rogyy  Co.
Ltd., JAPA : si@66 1 2960 | 2441 § 2670
meRasured by t&e 1 Si ng a-amul age- Pul -] 1 ul arjase [ siee K. |Kai nunja et
al{ , J. Jap. -9qs |Waterch Soc. , 50,55 |21 EP 98_41 NG~ p.
235t 0 240] (198 | Fonkent] (30 ¢f 8222 [Flaz o ad 7075 T S 5.0
8% | 2 1.7 1.8 1.6] 1.6l 1.7 1.s
» 2| Change of
w4 | water con- | 3 2.8 2.6 2.3 2.2 2.1 2.0
33 tent with
25 ::“r&. time (%) 4 3.5 3.4 3.2 3.1 3.0 2.9
:%. 0 9.7 | 7.7 7.2 8.7 7.0| s.5
ET | Sof
O g, | °ottness ol 17,7 | 15.5] 16.0] 15.3] 14.4] 12.4
- - O {g/cm)
. a1 3| 21.5| 18.8] 17.8] 16.8} 17.1] 16.7
-Eé" 4 32.6 27.7f 24.3} 22.6| 22.6] 21.8
o 3
'E s Degree of 0 27 24 22 19 20 18
O 3 ,3% retrograda-| 2 51 49 47 46 48 46
o/ tion of )
starch (%) 3 59 57 54 54 57 51
4 63 60 57 56 61 54
40
45

50

55

respect to hard flour used. B.

i nvention showed i nprovenents on qualities which
nore in conparison wwth those used for Conparative test
exanpl es of the breads added with the products of the



[err] [err} EP 0 298 419 Bl Table 8 (continued) 5 Test No. 12
14

16 17 10 Sanmpl e
Conparative test sanple 15 EP 0 298 419 B1 [err] Vol ume
2680 2640 2800 2700 2800 2870 (crrB) V\ater content 47 3

47.2 47.3 47.4 47.0 47.1 2 q_ 9 4,

Change of Fuihercthe sesylts of pvaluation of tze read kes usi % gst sa pl 13 o #1 sgP'tt with
25 invention ltqgﬂ%er(v%l the sucjose fatty acid %stq\r) or palngtlc Aci ngamiglycerge fre sh%wndn bi):%

9.7 7.7 7.2 8.7 7.0 6.5 V  Softness Softness 17.7

155 16.0 15.3 .14.4 12.4 (gl/c - 30 3 21.5
18.8° 17.8 16.]8 7.1 |[18]7 4 32. 16 2.1 2413 122.6] 22.p 21.8 0
27 24 42 19 | 30 18] Degr ge pf (35 retrpgrada- 2
51 49 (4% | iA6] *HAG| TupStiBy RS |2} %59 f | B7 54
ggz 57 51 sf'alrgliﬁh‘@4m &3l 60|~ | BYS| 58| S |{§1<| 54 40 45 50
" tHE:
m’dm i o mlajo| mlo ~ wn
SIea31 ) S |S]alAalale|olm]| @ mli~lo
g:fg - L) - ]| - ﬂ < | =N
75 c;
- o
N ol
AN som © |s|loan|m|olnlnjolm
20 gt a [wlalAalalelcla] » misim
b Eﬁg. ™ - il B R IR I R
] -4
238
mag |~
o of -
H+E(©
25 > +
p Sl
3 R
g el 2 °l<|ele|x|?
\/30 '°_°'§§3 ghdﬁmvhmm:s::
» 39
U)ln'rul
£.8] |
QIOwaommvonv
m -
U/ E :3 o ogﬁa 0 o~ os -
ol o/ &8> ANe el o BE o B 080
= o Q ~ ol om g N\ 00 O
S oo s 88 @ s o HhHoow
o [8F |16 BE| 2855 | % ° Ak
40 § (19? Fls~- 8 §884 4 anda
“‘Y
~§ bureq asjgye Aep FO Jaqunu 3yl
Q’Ao pue peaxq 3593 UO SWS3T UOTIENTRAF
45

C. Consideration
50
(Bread volume)

As shown in Test 2 to 17 in Table 8, addition of 0.5% by weight of Test samples of the present

invention permits the bread volume to increase by 7 to 18%, and the same addition as above of

55 Comparative test samples permits the bread volume to increase only by 0 to 8%. This clearly shows the
former is supetrior in bread volume to the latter.
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LEP 0 298 419 Bl Further the results of evaluation of the bread baked using
Test sanples 1 and 13 of the present invention together with the sucrose
fatty acid ester or palmtic aci dEFOr299M4yEBii de are shown in Table 9. [err]
[err\ 50 (Bread volune) As shown in Test 2 to 17 in Table 8, addition of

0. 5% by wei ght of Test san'PnI es of the present invention germ’ts t}ae br ead
vol ume t o j Hehergibeanbo sgenfrg fﬁ/ﬁes}‘#ﬁrﬂf TeptNos: 180 2hihtithedise gt uﬁrggvféﬂycﬂc'_ cogter or
Conpar at i E" fg@ monogiiegride Jagethpy ity Tret sAPRIZ & RoPBRRR! TPYSMion LPRES &F B9P OB t o
8% This CPEXYY ™ hows the forner is superior in bread volunme to the

| atter. . 4 Bl Further, it can be seen fromthe results of
Test Ngs.z(évf@?léﬁtﬁaﬁﬁgotﬂ"egs e use of sucrose fatty acid ester or palmtic

aci d_nmonogl yeegdhdendQ0 alidgerest\bdnipled OF the SéEBM Snveitioh RE supbifo? G vatbr Yéikloh A1 the
permts QontiPbBad &HatRASEADakd Uh§ B6mpHRltivYBst sBmplés/Bsbike Eikhdtiwaidr &dnfdnt with
sof t ness)imblyeihd FRns idefsl tan tHatof iRJdHesanpl es of the present invention is
superi g | NThaGbriver ik Bbe&bbridNinlstinbddqo Mo k0l bread and the bread baked using
Conpar ative test sanples because change of water content with tine of the

former | S(Degred df estrogridationtdiatarcil)f the | atter. 10 The fornmer is also
superior in softness to the latter. (Degree of retrogradation of starch)
Such degr eeSwh dedres ¢ thectrenddbakediusingi Tagh sarapies of theplesent inventidnadegreasein comparieant i on
decr ease swviththecanap bakpd; uaing I®mpprative tasbsamples. The ikageporadation) oftaighaaf dhei former ig sower
sanpl es. tREndhat efdhegiton @beut bar Hdav8)t arch of the fornmer is slower than that of
the latter (about 1 or 2 days). Test 6 (Noodle making test) 20

("@Peral | yTestf¥aediamakiog s o sl owly | ower their qualities, such as texture,
pal atability or untapglin roperty. Accordi ngly, Test sanpl of the.
present | nvé?ﬂefa 'WB‘H éﬁé“gf'&ﬁy °h t%r@'&'&&?’tjgs\?é’ ?segef“”‘sea .@gy %l‘:{:tﬁ'g' e
the same pé%pelﬁ%e °;i:'ﬂ'"glh%s° R Prearatton of “hoodi €55  NE i gmaeodr T100g,
conmon saﬁa'f'pﬁsgyv'\?va?r%r 3 ge?isnuéea' preg'etern‘i ned anmount of a Test sanple were

kneaded t i dough. A strip of the dough of about 1.2mmin
t hi ckn%ssﬂﬁgﬁﬁaoﬁgpl%ga%sreessi ng and spreading it with a rod. The strip was

cut wi th Nomedih #610!160gC Bdrbrfdn daf® 20.Riaftk Bsd R1ath posfbnfiRed ahtint P ATeRQAMbIE Vel €
cut to abQdded tdCohtainidekiaBshgh. PEstiictst el ddOEh SNABouP PorifiGh inidkneSd s niddb b BrRbKIngD
m nutes g spro&iingdt with a rod. The strip was cut with No. 20 angle cutter to obtain long noodles. The long
R noodles were cut to about 30cm long and the resultant was boiled in water for about 5 minutes and stored
30 in a refrigerator at about 5°C.
The noodles were dipped in boiled water for about 1 minute without stirring and observed their
readiness for untangling. Organoleptic test results are shown in Table 10.

35

60

55
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30 in a refrigerator at about [err] The noodles were dipped in boiled water
for about 1 minute without stirring and observed their readiness for

unt angl i ng. Organol eptic test reEplopti2sgsaeBshown in Table 10. 35 40 45 60 55
25 EP 0 298 419 Bl B. Test results The noodl es nade using Test sanples 1
to 23 were superior in untangling property and palatability to those nade
usi ng Cohpastsasiitee t est sanples. The results of the organoleptic test in

whi ch 10 panellsts 5 art|C| at e are shovvn in Table 10, vvherel

concent r t|'3fh“°g’d}gs '“é% "!ﬁg. Pﬂe" fin prigngling Bct to
wheat fIBP ™ ?"égée?g |f93E9 %lié“e /9rganglgptie & %@} t%’o?ﬁ"? Btion
Test &n MLEEM ARy PR SRR D S et REyetoY } e
sucrose S art” was pr epar ed. The effect of the follow ng sarrpl es
to stabilize the dreSS| ng |i ke food was neasured, i.e., Test sanples 5 of
t he present i nvepter—eard-rcoRpafativetest-—sanplgs—prepared by Conparati ve
exanplges, sucrose fatfy aqid Jestfer j( Conp rat ve tlest Earrpl e 10), palmtic
aci d nonogl ycerijde (CQofdarjatily gﬁsbdb Z>$ nwwat gl uken
(Conpar ative test sanpfed {]1 g 0”Td 30Nt of cifly water
contai ning a predeter n_g; anbuqt of {hefsampl e dre afided 1a. B9 of sucrose
“and 3.5g of co NS % d tlhefm Xtuge jis sirred t obtalﬁasolutlon
Eighty ml of a slalad pil greladded|{to|thd soljutidn angl the Ee gufdant is
stirred and mixed for|® nilnutles |wi fh & hqromjxer.| Thefeaff e, §1H n of
quegar are added and §hefrelqul ttamt 4 $ #fli nrédrand v ked* o ;!: nute to
tain a dressi li K f@ d. {15 The ¢ffe¢t of| Tes{ senpfest @ stabilize
suc¢h dressing lilke f valluaged|w t§h the tijre rtbqwgre fore
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.separation of the food into a water phase and an oil phase. 20 25 30 35 40

45 50 55 27 EP 0 298 419 Bl Test results are shown in Table 11. Table 11
5 Concentration Sanpl e (&P 298 41hB1 Eval uation of 10
to the total stabilizing weight) effect 0.05 O
Test sample 1 0.1 0.5 [err] 3 0.5
[err] 20 Test 7 (Stabilization Test on dressings) 6 1 1 4 0.1.
16

[err] 2 5 A dressing like~fogd consisting of salad oil, water, @ommon saIt was pared
[ g; ; } 1 17 e effo o(‘:? ollowing samples to stablll re:% ér %tt mP%sgied gng?sé a_[r:fles
([) 5 g of the prese X §< Comparative ples re mp @ Sucrose

’ i r (Compar test sample 10), |t|c acid monoglyceride (Co ve test sample 1 ) and
3 me gluten (Comparative test e 13). 5
0.5 f ﬁ err] 12 0.5

(Test method)
10 .

To 50 mi of city water containing a predetermined amount of the sample are added 12.5g of sucrose
and 3.5g of common salt and the mixture is stirred to obtain a solution. Eighty ml of a salad oil are added to
the solution and the resultant is stirred and mixed for 5 minutes with a homomixer. Thereafter, 12 ml of
vinegar are added and the resultant is stirred and mixed for 1 minute to obtain a dressing like food.

15 The effect of Test sample to stabilize such dressing like food was evaluated with the time required for
separation of the food into a water phase and an oil phase.
\/
—
20
25
Y
30
’ 35
/
40
45
50
55
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not added 0 XX Test sanple 1 + 0.02 +0.08

[err] Conparative 0 025 + 0.025 [err] test sanple 10 50

X (sucrose fatty 0.04 + 0.01EP 0298 419 B1 [err] acid ester) 0.08 +
0. 02 [err] 55 The neani ngs of the synbols expressing the
stabilizing effect in Table 11 are as follows. [err] Stable for nore
than 72 hB%P@s‘g%ﬁSP%ﬂwPﬂbTﬂbﬁt% two phases during 30 minutes to 72 hours 28
EP0298419B1 [err] Separating into two hases during 30 mnutes to 24
hours x » Separating into two phase ifhin 30 mnutes X Separ ati ng

i medi ately 5 (Consideration) As se%ﬁ‘gffo the data in Table 11, the
stabilizing effect of Test sanples of the present invention is superior to

t hat of ConparatffTVve test sanpl es. € use o1, .lesi] sanple wth sifcrose fatty
acid ester is allso useful in irrpro @'cfﬂﬁr%’a"dﬂlzmg effect afd it shows
a synergistic efffect. 1@.fest 8 (Tpst® ow \semhﬂ i zaﬁl"ehuﬁthﬁaﬁa ine) A
mar garine |ike gnul sion of water ih &9, tb g F%gﬁ% T usilng soya
bean oil, hardered fish oil and hal d&§&8Fh m 0| 1. The efff ect of
Test sanpl es t o {stahitize—the—abovke—ermH-si-onr—n reasttet—(Test net hod) A
predeterm ned arount] of a Test sanple aﬁd°809 of fatty @1 werelput into a
m xi ng vessel. The 20 xturg V\%S heat @1t 0 aboyt [err!to forpna uniform
sol utsi on or di sgersi offs PAf —phase—was—prdpared- eer{grans of
water were added to{the oil phase and t BeSresul t dnt was @tirred|and cool ed
t\o obtai n a uni florm[enur smon of yafer 19,81 typg. The C@rrposMuon of fatty
il;s are as fol llows.-G-4 Sy \,aT-]g'ht-—St ya bean oil
26" Hardened fish oill (mp., [err]6 68 Hardened pdl m oil p. 4% O 6
30 ¥ Tot al 0.5 © 10
9 " 12 0.5 ©
2
0.1
§ ", 14 = 5- O
25 & . ©
» 16 | 0.5 ©
._ " 17 0.5 ©
~ - " 19 0.5 0O
% " 21 0.5 O
) Comparative
& test sample 13 0.5 X X
o fe - ° 2 X
E% " 3 0.5 - X
g X " 4 0.5 JAN
0 8 w10 0.5 ®)
S .
o : A
. not added ' 0 X X
4 | Test sample 1 0.01 + 0.04 @)
0 + 0.02 + 0.08 ©
B | Comparative 4 025 + 0.025 ©
E ! test sample 10
50 % | (sucrose fatty| 0.04 + 0.01 O
acid ester)
: : 0.08 + 0.02 ©

55

The meanings of the symbols expressing the stabilizing effect in Table 11 are as follows.
© Stable for more than 72 hours

@] Separating into two phases during 30 minutes to 72 hours

28



The stabilizing effect to the obtained water in oil type enulsified oil
tonpo‘§|t|on was eval uated by storing the conposition at 25[err] or 35 C
for five days and observi ng coar s€Epds208ai8 Bdeparati ng state of 35 the oil
phase ag_d thle wat Ier phase of the conposition when it nmelts or
intermediately nelts. The sanples other than Conparative test sanples 10
and 12 vvereAdesa?%ﬂ!"ﬂy“‘lﬂ”?F’%PW‘{'F?A?%‘{‘W%F%&P dried. The obtaned
powder was tised Jepprating intq twe phases i 30 YeS ¢ o5t sanpl es 10 and 12 in the
form of powder vePaiRgimediately,cr, 40 46 60 55 29 EP0298419B1 ( Test
results) They are shown in Table 12. 5

S

Table f egation) Additon (g) Coarseness Separating after keeping
_Sl_t at e after Aitseineﬁgn] e data in Tal:lfeeﬁp taBhi u[geéfﬁa]:t &P Tdst samples o$|tﬂegﬂ?§§eﬂt"iﬁ\ﬂﬁfoﬁ% 15
365 SaMPLfBerfor to that of Eo arative test samples. j&e 5 b saQ\ple with sucrose fatty acid estet(s also
- 1. ful in improving the s't'abilizingsbffect and it-shews a synergistic effect. ' 12 1.0
25 13 1.0 " [err]
3—6 176kt 8 (Test on stabilization of margarine) [err] " 17 1.0
) 30 0.3 Slightly coarse A 30
19 1.0 A margarine fkanemiuldion of water in oil pé' was prépared by @sing soya bean oil, hardedd fish oil
O Conpar abndardened paim oil. 1. 0 Cont ai ni ng test sanple 13
sone pasti clThe effect of Test sanfples drstabjlizesibe above emulsion was measured.
. (Test method)
\/
N\ A predetermined amount of a Test sample and 80g of fatty oil were put into a mixing vessel. The

20 mixture was heated to about 90°C to form a uniform solution or dispersion. Thus an oil phase was
prepared. Sixteen grams of water were added to the oil phase and the resultant was stirred and cooled to
obtain a uniform emulsion of water in oil type. The composition of faty oils are as follows.

25 Oil % by weight
Soya bean oil 26
Hardened fish oil (m.p. 30° C) 68
W, Hardened palm oil (m.p. 45° C) 6
%0 Total 100

The stabilizing effect to the obtained water in oil type emulsified oil composition was evaluated by
storing the composition at 26°C or 35°C for five days and observing coarseness and separating state of
) 35 the oil phase and the water phase of the composition when it melts or intermediately melts.
U The samples other than Comparative test samples 10 and 12 were desalted by ultrafittraion and spray-
dried. The obtained powder was used for the test. Comparative test samples 10 and 12 in the form of
powder were used as such.

60

55
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6 . 1.0 rating and X coarse 3 1.0

Coarse 40 " 4 1.0 Containing a few
particles A . " EP0298419B11.0 Snoot h A
" 12 1.0 " 0 45 Not added 0

Cont ai ni.ng s particles Test sanple 1 0.08 + 0.22 Snoot h

[err] stresill) + 0.05 + 0.05 "

[err] Co 15 + 0.15 " [err] X

f est sarrp % % SmnTele2z> L % Lo og [err]

monogl yceri de) 30 EP 0 298 419 Bl The_ peani ngs of the synbols expressing
the separating state in Table 12 ar 83%¢ 191 | ows. [err]: Emul sified

uniformy O Havi ng slight col or shading A Separating a little 5
X: Separat i ng conplete]ly (Constdefation) AS Seep ifromine [data in
Table 12, Test samyafsidf the REESENt ) [\eatsemssser Ve separaking iner the
wat efo 10 phase and ?he oi | Aﬁaseo‘%o%g) aregaan keepiny pfstasataftergari ne from
separation hhen it nelts. General ly, Test es are P9 A* il such
effect to nparatjve test slanples. The conbl nati on uge of the tlest sanple
with palmtjc gcid nonogl ycerlde shows -p synergistic pffecj. Test 9
(I nproving effdct on the quality®cf KanpSdkehtla erszsef fi pastle)) 15 A
Test™net hod] and ¢adishbie Thle m xture haV| ng the conppsition mentioned
bel ow was gfound down to obtfai n frdund fi sh $etkamabpko. ®hi s ground fish
Wwas divided tolsone portions| andijghe different »Test spnple added to
0,each of fhe|portions. Them re—knegdet—A--er—H .,asw enent of
har dness ofi t he ey ' d fish | WAaSs nar‘kpd ipta a@.)olwl nyl i dene
chlofide tube (w dth of th@ if ol deeP t ube] : 45cﬂ) The| resu@ ant |was |eft
for 15 hourls %at 15 C and hedqted 1@ 90 *[ C for 40 mnufes t@ optdin a
kamaboko pawcl&c F—e e e .
- ; O
25 " 13 1.0 ©
n 16 1.0 " ©
" 17 1.0 " ©
-/ 30 . 18 0.3 Slightly coarse A
1.0 Smooth O
. 23 1.0 . @)
Comparative - Containing '
. 35 test sample 13 1.0 some particles X
\_/ _ S1iightl -
~ o " 6 1.0 rail:gng Ina re X -
22 coarse
02 " 3 . -
. §§ . 1.0 Coarse A
. " 4 1.0 Containing a -
-.E“_“' few particles A
8 ,
v 10 1.0 Smooth JAN
“ " 12 1.0 " O
Containing
. Not added 0 some particles X
Test sample 1 | 0.08 + 0.22 Smooth ©
50 o + 0.05 + 0.05 " ©
. a 1. .
g E(.gx; agaaalil:‘_%«lrg 127 0-15 + 0.15 ©
Palmitic acid "
monoglyceride) 0.22 + 0.08 ©

55
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_preak_i ng strength and the breaking strain of the obtained kamaboko were
measured. The hardness of ground fish relates to its formability, and the
breaki ng strength and the breaki nEPX298i41981 t he product 25 represent its
texture].c (O_orrﬁo;sition of kamaboko) Frozen ground fish of pollack 2Kg (100
parts of weight) 30 Conmon salt 44q (2.2 s. of wejght) Sucrose
189 (0.9 paf _%mwnak?f_gm m%?xﬁrﬁ?sﬁpm"éﬁ%??aé'gg stato %%E'féggeﬁ%dpﬁ@%f wei ght)
Mrin (Japa@_ese fEmulpipd °’%‘H' ii‘erjj{itg) 10g (0.5 parts of weight) Potato starch
140g (7 par?s of *@SP ?ﬁ‘?t. sk'. dness of ground fish) Gound fish obtained
was packed 4n a g\ﬁ’ﬁﬂra“ﬁ/ I 2l 0f 6cmin diameter and 5cmin height to
prepa.re5 a test sar?fﬁ 29 e The sanpl e was conpressed to the height of 45
nm usi ng ﬁi&g&meter (NRM 40 2010J.D-CW from Fudo Kogyo Co., Ltd.,
JAPAN, it siress was neasured. The value is defined as hardness of ground
fish. (Brealgl3gbnSlomandddi iR Fabid 12 sk Snplok bfthé prédentiavinton isére t0nake fined the water
obt ai nggl krsPdaliR oiGhass st mbrgarids BAd ploviRtingiariRidmNepBai0t whihiitTaelts.[GonerallyETest
Rheonet er szaipled aR0supdionR slich oA 3dIC@ngakutveliss adnples. Horcombindio eder ot $® t¢sty pampiieen

br eaki ng) wigishintilteclameabgiyeeids ishiciis i sfriergistic &dct554 31 EP 0 298 419 Bl B.
Test results The results are shown in Table 13. 5 Table 13 Concentra-

Har d- Besea KinprgvingRitieat lon thg q@ityyeF Kamaboko (a boiled fish paste)) ness(g) strength

strain#®$mm Test sanple 1 1 916 1704 21.1 0.2

836 A. Test3tethod and copditiqn 0. 5 894 1802 21.7 15

'S) 21 . 923 1905 . 22.2 4 1012 ] CF?(LO

2379 The mixture having the composition mentioned below was ground down to obtain ground fis for
N/ kamaboko. This ground fish was divided to some portions and the different Test samples were added to

20 oach of the portions. The mixtures were kneaded. After measurement of hardness of the finished ground
fish, it was packed into a polyvinylidene chloride fube (width of the folded tube : 4.5cm). The resultant was
left for 15 hours at 15°C and heated to 90° C for 40 minutes to obtain a kamaboko packed in a tube. The
breaking strength and the breaking strain of the obtained kamaboko were measured. The hardness of
ground fish relates to its formability, and the breaking strength and the breaking strain of the product

25 represent its texture.

{Composition of kamaboko)

/ Frozen ground fish of pollack 2Kg (100 parts of weight)

30 Common salt 44g (2.2 parts of weight)
Sucrose 18g (0.9 parts of weight)
Sodium glutamate 10g (0.5 parts of weight)
Mirin (Japanese flavoring spirit) 10g (0.5 parts of weight)
Potato starch 140g (7 parts of weight)

85

K/ (Hardness of ground fish)

Ground fish obtained was packed in a glass vessel of 6¢cm in diameter and 5cm in height to prepare a
test sample. When the sample was compressed to the height of 46 mm using the Rheomster (NRM-
40 2010J.D-CW) from Fudo Kogyo Co., Lid., JAPAN, its stress was measured. The value is defined as
hardness of ground fish.
(Breaking strength and breaking strain of Kamaboko)

45 The obtained kamaboko was cut to 3cm in height and pressed using the same Rheometer as used
above to measure the breaking strength (siress (g) when breaking) and the breaking strain (mm).

50

55
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6+ s 920 1920 22.6 20 13 892 1902
22.1 16 1 898 1910 23.2 17 888
1904 22.0 25 19 EP (8288 419B1 1648 20.5 Conparative
test sanple 13 785 1506 18.0 6 822
1564 4 30 3 1 830 1536 18.6 4
818 B. Ti’é%f““s 18.5 " 10 834 1572 18. 8
35 Th ts h 821 1524 18. 5 Not
added o rogts aro shown i Bo 13. | o 18.0 Test sanple 2 + 0.8
+ 0.2 978 1935 23.0 Conparative test sanple 0.5 + 0.5
995 1988 23.6 fatty acid ester3) 0.2 + 0.8 920
1897  22.1 46 Test sanple 2 0.8"#°8 2% 971 1925 . 22.7 +
Conparative tlest sanple 0.5 [toflcentradOfara- Breakimg P 50
12 (palmtic- acid nsemplegl yc i ) Onesstgl.|8st strain 1B92
20.6 B5 Y : ud Jsagh ones as
used in Test |7. 3pTest #B"glodg 4191B1 A in- 13,2%1gi fness of
kamaboko can |be remarkably 1 rovgd, by [Tegl ~Sanpreg @ yhe Jrgsent
i nventi on.
0.5 894 1802 21.7
5 " 2
1 923 1905 22,2
\/ L 4 1012 2060 23,9
f= o :
~ 5 " 6 920 1920 22.6
20 %
" " 13 892 1902 22.1
" 16 1 898 1910 23.2
17 888 1904 22.0
25
" 19 859 1648 20.5
C T
Congarale s | 1o | 160
W, o " 6 822 1564 18.4
30 K -
2 %. 3 1 830 1536 18.6
Ei‘: " 4 818 1524 18.5
§ 10 834 1572 18.8
35
" 12 821 1524 18.5
Y
. Not added o 807 1486 18.0
Test sample 2|. '
w + 0.8 + 0.2 978 1935 23.0
Comparative
test apl
135(5325'35: 0.5 + 0.5] 995 1988 23.6
fatty acid
o | ester) 0.2 +0.8] 920 1897 22.1
*® B
,’,‘ﬁ; Test sample 24,8 + 0.2| 971 1925 22.7
Comparative
test sample |0.5 + 0.5| 989 1976 23.2
50 12 (palmitic-~
acid.mqno-
glyceride) |5 5 4 g.8] 913 1892 20.6
55 Note : Comparative test sampies used are the same

ones as used in Test 7.
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Further, the conbined use of Test sanple of the present invention and
sucrose fatty acid ester, palmtic acid nonoglyceride or the |Iike shows a
synergistic effect in inproving tEPO 288418tB1 of protein foods. 5 Test 10
This test was conducted in the same manner as in Test 9 by replacing 300g

in 2Kg of the frozen ground fish of pollack, which is one ingredient of the
kanaboko u§§cfh?"ﬁ’ ‘Pﬁéb'g'ég't"gg"esw"f kemabelg c89 beyrrmarkally) irparoped Ry T Famples of the

i mpr ovi nf§’ resent i nventi o n the quality of
karragcomm R e okl B ol bt bl i O
Sanpl g n i eaki ng
(wt /() Test 10 (g) strength (Q) strain (mm Conparative exanple Not
adde 1 772 1562 18.3 20 Exanpl e

Test Sa”p| Thid test was conducted in the sameSmadner as in Test B replacing 300g 22§ of URS froxadTpl e
6 gréund fish of pollackBviKich is one ingrediSnf Qf the kamabokc?dsed inl A& tTest B WE30b§ of wheat
830 10 gluten, kfd the improving efféct o@Té’s’g sahfpik ofl the (plgddHt MVéniiéh & hé Glali o tndGamiatdkd t Y
of hanbuwgeavaluﬁictheoésu&&we sowh inSamphes of the present invention was added
to hanmburger materials having the bel ow conposition containing wheat

gluten. 30 (Hanmburger materials) M ncrablepérk 22.5 parts Common salt
1.0 parts 35 M nced beef 22.5 parts M nced fat pork 10.0 parts
Oni on 16 2374 par g3 €ad Crund | concoRtratiol 1 Mardnblec P BeHakin Broahing |
parts 40| Sodi um gl ut a"r‘rgfe 0.3 pgpce aV\?\ le p@npper st,enzth( ggé%atnﬁg,)Nut meg
Q.2 part p=Yater part-5—45
abl e 15 %W%‘Veexamp'e Notadded  Alydit i bn Conpa i bl 17 1562 Text 4B8 F avor
(part) 5P Example Conpar at| vést i@ e No{ added gs3 161 223Bad |
Bad nferior Exanpl st—efarmgt =61 t o
Good Squi val ent  Test| SChIATIPR 63 ﬁ 8ol 190 o827
Equi val eht Test exanpl ¢ Tést sampleli6 1 Goog¢l 830 Gooeh2 Fqui2g.al enf

25

Test 11 (Improving effect on the quality of hamburger)

. Each of the test samples of the present invention was added to hamburger materials having the below
./ composition containing wheat gluten.
80
(Hamburger materials) -

Minced pork 22.5 parts
Common salt 1.0 paris
35 Minced beef 22.5 parts
U Minced fat pork 10.0 parts
Onion 23.4 parts
Bread crumb 6.4 parts
Wheat gluten 10.0 paris
40 Sodium glutamate 0.3 parts
White pepper 0.1 parts
Nutmeg 0.2 parts
Water 4.0 parts
45 Table 15
. Sample Addition | Compatibility | Texture Flavor
(part)
50 Comparative example | Not added 0 Bad Bad Inferior
Example Test example 6 1 Good Good Equivalent
Test example 13 1 Good Good Equivalent
55 Test example 17 1 Good Good Equivalent

This test was conducted employing ten panslists and the results were summarized in Table 15.
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This test was conducted enploying ten panelists and the results were
summarized in Table 15. 33 EP 0 298 419 Bl The texture and the flavor
were evaluated in conparison wi t EPOI28841%Bllard hanbur ger prepared using the
sanme material as nentioned above w thout wheat gluten. Fromthe above
results, test sampl es of the present invention in*gﬁ'ove t he aI atability and

1;) | avor 6?% Eb?d the, f'ﬂvggweg%vzv ;E?F’o‘i?f“ﬁ isrt yithcthe Hpndat dambriger pPPaRd WSga
B b et o8 P H Vb B s B b Bt 51 o

it. The pred%ef erm ned amount of each of Test sanples of the present

i nventi opglQ (ﬂBQw . ' seflded to the solution and the
m Xt ur e “was e : d++et t o obtain a powder
product. TE&a@bdnd MMP&;:prrd?@hﬁ%HyG él: | Mg S.ﬁ@kﬁ)dwah RissbivB@InYialoPib| oBRAR

tube. Itg a@@%que.&t som.o F&r.tr T ledeld ﬁﬁnéafﬁohm WPode o Fodt pled 8 HOpredtnd indentichNS

Ni t r oge Nan®Cbrviiirdtild tést!sBifiRes) waddded @ 106 EBIRETland 23 riaurd Olas’inguxé@mﬁimﬁ &na sprdy- EP
0 298 4iddedid obiam alpowder peduet.e shown in Table 16. Table 16 Concent ra-

Sol ubi | i t yTKeNBhindd peaisiWad hermeticallyi $6a8d in a polyethylene tube. It was kept at 25FiCraad Qﬁéﬁ Ui

10 O timid cowsd df dts Soluitlityt (RS : NimogdnsSollibility Index) was determined. 0.2
98 91 80 63 0.5 98 94 87

75 15

<

25

50

55
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98

Test sanple 2 1 96 90 : 85 3 99
97 93 88 4 98 91 84 73
6 98 06 EP 0 2983419 B1 84 7 98
95 88 83 X 20 X " 14
99 95 89 82 15 1 .98 94 86
80 18 The results are shovgign Table 16. 95 87 82 2 1
99 92 85 7.7 25 - 22
99 92 - 84 74 23 Table 16 98 91 84
73 13 . 98 29 26 58 6 98
91 79 60 30 Concent3a- Solubility (N§ %) 9(
78 59 4 Sakple tion 99 91 Time/ 8 60 1(
98 91 83 72435 12
98 9 Q1 67 ddé&d 2 monthsJSi@onths months 98
90 4 75 57 Test shnploe22 | O.68 + P. 291 PO g0 e3 97
92 g7 + 4o O —+—06-5 99
97 94 restOanogmar pride’redr Bk 1% 0 b £79 gl 7%
94 88 80 45 1 Test98sanpl e9® [ 098 + (.285 98
96 91 86 0.5 + P.5 9 93 89
. 3
Conpart i ve testM%g 5P g 93 0| g6 78
Note Conpgratije test sarfol s -used &re %Bhe pan®l onks 84s used?’i n_Test 7.
As, described goye, it"was eefernined|that Tegt sanp| essof {hespresgent
iinvent i on pre\&nr—e'd—r‘rte—requmion of $ofubitTTry of the soyafbeam piotein
amd stably Keft }ts—guality—for exanmple—depr os?sng t S8ch plkare—\hen
o 15 1 .98 94 86 80
R 18 98 95 87 82
. 21 99 92 85 yXi
» . 22 99 92 84 74
" 23 98 91 84 73
o omparative. ;i 98 90 76 58
\\./. L1}
20 Eﬂ 6 98 91 79 60
E%' " 3 98 90 78 59
éﬁ " P | 1 99 91 78 6Q
S " 10 98 91 83 72
. % " 12 98 91 81 67
U Not added 0 98 90 75 57
Test sample 2 0.8 + 0.2 98 97 92 87
+
40 0.5 + 0.5 99 97 94 91
Comparative
o | test sample 10
a 0.2 + 0.8 99 94 88 80
g
o .
P & | Test sample 2 | 0.8 + 0.2 98 96 91 86
: +
0.5 + 0.5 98 96 93 89
Comparative
- test sample 12 |, , , 0.8 98 93 87 78
Note : Comparative test samples used are the same
ones as used in Test 7.
55 As described above, it was determined that Test samples of the present invention prevented the

reduction of solubility of the soya bean protein and stably kept its quality, for example depressing its
shrinkage when heated.
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EP 0 .298 419 Bl Further, it can be seen that the use of Test sanples of the
present invention, and a conbi ned use of Test sanple 2 and sucrose fatty
acid ester (Conparative test saEPIOR298@J9B1 pal mitic acid nonogl yceride
(Conparative test sanple 12) permits nore inprovement of the above

stabilizing effect. The above sox_a bean pr ot e| n or wheat dgl uten have been
used as_aFftiPrkit op baytonn thelhe Hgo-qf Test spraples EI'ELB % al so
that it s‘aﬁﬂ'?'ﬁ@o?‘i“’ts&s"’?stﬁzgﬁ?! s ‘13*8 §’°F‘H%a‘ %Feéft B‘P y tic 4 “i‘°6'?%¥??" xi ng

of the ( c meat
f ood Ss ehabcq’\é&en o% sa?a;I roqt ro\r& % ood egofeéﬁ éused H Iﬁklng n? gor tm%atrgaF| %%E

t hat i u | a dedtd h%m seiﬁ n?mz and
Corrparat ? |nthe ormo er Wh aresovvnln Tabl e
16 coul gla’lf \NLQ' comir?ﬁ%ithw dabh JfQ'thsgiﬁ'ﬁles@n@ i3S a @&'ﬁblrﬁ{lo?lcbf §85% kdniple 2 and
homge%oﬁﬁ%ﬂv@ﬁes@sdﬂ{b‘e J0"H)th8 e bof pom&%hlcﬂ-ﬁl%tsh&ﬁﬂml’% 18fcolid Bo BdsMEMMAd with

I NVeRY | diHdr dlatbridi® fabd dise basily Q&n@eﬁl#_b%' bd ¥-HulkiRg QYénnIThag ETsEt $amiples QY Thelméuant

pr ot ei NnvaRtoR bledby usef@ $ a dudlity4rifiRsviiy lafdt F $094 beah Brotelematiaisi t y of tofu (bean
curd)) 15 One hundred grams of soya bean were washed with water and

wat er atesed3quriprolidg effec db thesqualthiafdofd bedntoerdjoya bean into a total wei ght of
about 250g, which is left at about 10 [err] C 15 hours. After addition of
2509 10f watehyndieti gragms \oh sdye baanmere yashedh with wilefcard watehat Rbait 16°{his|addedriel theoi | ed.
Af t er Ssopd brab éndp a totabweight gftaboud 250g; whighga feft ahabriis! 0 i 4% hquesc Aftes adglition pf 2580 ¢for 10
i put eswalBolhe soyg baen was aipid.caddrsvith oTogteseEPIa 2nd Peiipd.\Altpr f“'rUPs fhﬁ)t‘ﬁ?m te
resul t dpaming,wast mpasurpd pand Boiled fery 19; mingtp: §°'§’l9y‘&at?5 Y88 afdle kt° Ligfe. The
tof u_ i 1900 3k tesuitans wep) filtersd do é?PG’afet'"tWé%Vafqeﬂb'B'#‘l ‘%‘ 6\{:“? ”g@"wm%‘h“é’
cal cPunfds ﬁlﬁ“ﬁt"? gspflogayiapr bysaddifion of 3g; of fglciym o™ "[ffeé§t r oduct
was obt BN IR} RPUENRGIAY YR30 45 50 55 36 EP 0 298 419 Bl The
hei ght of foam ng in above boiling, the yield in weight and the quality
(elasticity and solid content) of the obtained tofu are shown in Table 17.

5 5 Tabl e 17 Concen- Hei ght
Wi gﬁt El as- Solid 10 Sanple _
of of ticity con- Sanple ' tration f oam
tofu t ent

30

. 86
Y
40
45

50

55

36



60

55

(W% (cm (9) (% Test sanmple 3
1 ) 10 1780 Strong- 11.4 15
" 7 0.2 EP(D 298 419 B11540 12.2 "
0.5 25 1670 11.9 20 1 9
1750 _ 11.6 15 1 18 1720 ,
11.8 25 Test' h%haq_aqm ¢f foapning in a?ove boiling, the yjeld in,weightand the quality (elasticity and sglﬂ-)q?ntent)
" 11°fdhecsbipirad i arshewip Teble e 12 30 0.5 + 0.5 6 1780
" 11.5 0.2 + 0.8 15 1640 12.0 35
o Ordi - Not added Table 17 O >100 1500
nary 12. 4 40 .
Slight- Conparative 1 20 1610 ly test
sanple 12 Strong-—45-Note——LConp ' i e as
used in Teqt 7. 50 It can’ Je seen friogaidiee a $t
sanpl es, of |t he present i nvent i oh G9®SeBTe |t heoel asti in
wei ght of tlofu and &F‘@/ nt troualte‘?_&&\?nf anfo@gn apdofur t AR
synergistidally increased by the comtighat] oficmlse bf st E
present inyenttofp and palmirc fcrd _nonog ycerl e
effect on tlhe quplesy &rmpbefae| whi tener)| 55 1@ne | § Bt regt
sanpl e of tlhe pre —t-he—sk rret—ER—pewder—H om
Snow Brand (M | k Product® Co.,7L{d., 612PAN) we® e disisa0sdqd of diisddiZed in
Roy water gt 65 |err] to nmake altofal weight of 700g. THe resulffant |jquid
was slowy jaddediwith skirring {o hgrdened sgya beapw || (raisingiof 37
BP0 298 419 Bl -
" T 9 1750 " |11.6
3 " 15 1 18 1720 " 11.8
o
2 g
rﬁ Test sample 7
+ 0.8 + 0.2 8 1760 " 11.6
o Comparative
(N test -sample 12
30
" 0.5 + 0.5 6 1780 " 11.5
" 0.2 + 0.8 15 1640 " 12.0
35
W Ordi-
Not added 0 »>100 .| 1500 nary 12.4
8 o .
“ § ‘o) Comparative 1 20 1610 ﬁlght- 12.1
20 Ei test sample 12
8»—4 % Strong-
i er
45

Note : Comparative test sample 12 is the same
one as used in Test 7.

It can be seen from the above results that Test samples of the present invention improve the elasticity
and the yield in weight of tofu and prevent troublesome foaming, and further such effect is synergistically
increased by the combination use of Test sample of the present invention and palmitic acid monoglyceride.

Test 14 (Improving effect on the quality'of coffee whitener)

One to three grams of Test sample of the present invention and 30g of the skimmed milk powder (from
Snow Brand Milk Products Co., Lid., JAPAN) were dispersed or dissolved in hot water at 65°C to make a
total weight of 700g. The resultant liquid was slowly added with stirring to hardened soya bean oil (raising of

37



melting point, [err] at [err] wherein 0.1g of palmtic acid nonoglyceride
‘is di'ssolved. The m xture was stirred at [err] for 10 mi nutes and
honogeni zed at a pressure of 50EKQ2p@A1YBlUsi ng a hi gh pressure honobgeni zer
to obtain a coffee vvhitener This coffee whitener was tested by the
follow ng nethod. 5 (Test method) Thirteen ans of ast ed Br azilian
cof f ee Meliag 8oile &S Ca 2t 705 Crwharei; 4 19 of PamitE ‘B‘i’"ﬁ “f,@%ﬁ%{; ‘?ssg m"ftﬂrg ‘8Bt ai ned
coffee;fa'% Lg"‘lﬂo\é\ogg“n%ﬂ; "él'ieﬁléﬂfj hemagep aﬁtuf idosiiig LA REWhi t ener
were a of feathering (a phenorrenon t hat
f eat her V@B?ﬂe Yagée%ﬁﬂgg}e 5'8‘% rf'ai'gﬂr'n or whitener float on the surface
of cbff e l%%&{d) was determned with the ranks of (+) "feathering occurs”
"sli'g at hering" and (-) "no feathering"” and also the tinme required

to form apfiidhim@hs GPEGR Bkt BStoe Vouhs WEre VB8 dith 160m2 O ebwast 138 60rnd5 50
55 38 gutambd S lidhibOwas méintdinali af 856! 4n8 10 P of RSLBKH0S LolBe ARIGHEr SweteadtidtE ARIOVE
t est ;00fgtirdifgthe 9REP tfbdingl @ pRemoénoh Bhat 1BtRE fNatilodclNd@E bl coffae oBdamh dr ihiteerkioator €
t han 1QnNthd)dirRSe bOEoBd liquid) Gvad Aetemirsa With @tie tafksf 6fr () t"eethering iokcars™ Tiap "dligiat
r esul t JeatHerig Gantl Y| "6 eathedrig” and alep restinieo ppatifag rto \idrinha. Sionof e arnitenérveast est
sanpl edetdfiinedhown in Table 18. Table 18 Tinme Sanple Addi tion
Feat hering required to (Qg) formfilm 16
Testissanpl e 1 3 (-) 304 3 (-)17 6
3 (-) | 30 20 7
3 (-)> 30 2 (-)22

20

25

30

35

50

55
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L

(+) 1 (+) 9 25
13

3 (-)24 16 30 18 3
(-) 30 30 ~ EP 0298 419 B1 " 19 3
(-)16 21 3 _ 15 22 3
(-)15 23 "P?L\}@ 11 Not added . 0
(+)2 Conﬁﬁ‘?sh 2 ' test
Zanpl R No feateg_b::\g occurs in the above test §} samples 1to 23%f the present invention, a‘-c-r ? zook
10 ?136 than inutes for all above samples to form th:gl The test resglts of the typical Test (+)
4 Test exa n%?s together ngl somB Cém arative test samples are s_hg %
+ 1 +1 (-) 30 Conparative test sanple
10 0.4 + 1.6 Tabfe 18 20 55 Note

Conparative test sanples used are the sane ones as used in Test 7. 39
EP0298419 Bl It can be seen fromithe above resulis that when the Test

sanpl e of the pjesent invention is used injcoffee whi gRer. f eat|heri ng and
filmformation pre Sléfajng,l%l ently pragyeated nga@Je§&§u t}egﬁgfgdt $di S
synergisti- cal|y increased by u$e @& a cofbi nation ef featfiangl e and
Conparative tesf_sanple. 5 Test 15 (lnproying effectlonminetedglity of
whi ppi ®8g cream) | For y-eét\bampwus of Imrdennd soya beap oxBo(raiging of
mel ti ng pOl nt, 36[ e r] alrd Fest— anpl e—of he presSeTt | nvent 1 on jor
\Conparative test safple were add¢d to365 parts of whole nitfk d the
xture was stifrediat [ernr] fer |15 mnutes by use of |a ham)m xer,
mogeni zed at 80 KierP—tstreg—a hu..u"en.‘,_ 40— Fhre =nuu\>?b| retHst at e of
the re¥ul tant whs olhserved. Thé ¢muls s st&ilized BYoheatilng at [err]
for 10 m nutes, |rapijdly cqol ed --t( 10[£rr] nd aged at for212 hdurs in a
refrigerator to}obtg-rAr—a—ereamtike—ot+t
- " . 1 (+) 9
9 » - 24
25 E‘ 13 3 . (-)
& " 16 3 " (=) ) 2 30
<]
; " 18 3 (=) 2 30
b.‘
30 " 19 3 (-) 16
L] 21 3 (‘) 15
" 22 3 (=) 15
" 23 3 {-) 11
35
b Not added 0 (+) 2
¢ | Comparative 3 (+) ’ 2
B, | test sample 13 .
E
‘0 % " 6 3 ) 5
Q
o " 3 3 (+) 7
-wd
Lt
o v 4 3 (+) 3
5 & " 10 3 (+) 8
3 " 12 3 (+) 4
Test example l.6 + 0.4 (-) 2 30
50 o 2
) + 1+1 {-) 2 30
& Comparative
o test sample
& 10 0.4 + 1.6 (=) 20

65
Note : Comparative test samples used are the
same ones as used in Test 7.
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conpogsi tion. This conposition was stirred at 600 rpmusing an electric hand
whi pper to obtain a whipping cream The whi pping creamwas tested on the

followi ng properties. 15 (Eval uakP 0288 8t9B1and test nethods) (1) Viscosity
: Rion BO-2 type visconeter was used (2) Q/errunni ng ~(Percent increase in

maxi mum foam n vo rre to initi vo urre s 20 . .
cal cul at e Vef" W'\?g gfﬂ s&llt invention is used in
vei ght G Tl se?”o'f‘%%o %JEL"L@W“ i g %2::“2?&.&21 si‘;f:if W SpPAgOet eam
in ¥ y DRl o fag ke, fpg Come P prescri bed

vol un@ Qé?tﬁs royin: ct op the quality of whippi
ng cream . .
100 runm—ﬁg—@ﬁg%%ﬁe—%m—%%ﬁm—n% creamin a prescribed volune 30

(3) Foam ngynl, 50 parts [ ParkiéldB sbyaCbiéhas 8l (hiSihg thﬁelﬁrﬁ'ﬁolnt'ﬂae%)%@%&t's%p%%f feach
to the HREAMTHNAHIORER Cthpei2ive itdst SdinpRywe) adiBi R0B5PEan6 G wlol hilkS iridGheixleSHas i C
hand whisiRarat 7640 P48 alnueé bplset e m&m.wm&r@gmze@ at 8b1@y/ch? WBind ® horNdgbriidar.t he
Whi ppieNghé bRaaEHigahats Al rofulaniWad obSeriddaMetonfuRdi wag sterizudi byi nedingVaern * Cha 10r eam
is 35 mimispagidly icoolddlte 18 sCrendnagd ey 5 *aSfol T2 Kdd i b Gefiyelald) to dbiajn Stragelike oil
retai ni regmpositipe Mhiy canmmbsitanr waa Gtirred ek 600 rem ubing an elgatizchand whigidsr to. obtainl a wiipiping
better Bream, no good (unpractical) 40 45 50 55 40 EP 0 298 419 B1 (Test
resul ts) THe whippiogcreasswes tegtadeon dhorfelwingpropatisf.est sanples 1 to 23 of the
presetdt i nventi on and Conparative test sanples. The results of the typical
sarrpl es (Evalation Hefps and tepbBetards)d. The result of the conbined use of Test 5
fappl e 7 and sucrose fatt acid ester SCorrparatlve test sanple 10) is al so

wnin ?%% 0-2 ylscometer was use
S\/ verrunnmg ( ercent inCrease in maximum foaming volume to initial volume through whipping is
20 calculated by the following formula)

Weight of the initial Weight of the maximum
composition in a - whipping cream in a
25 prescribed volume ' ' prescribed volume
Over- _ x 100

running .
Weight of the maximum whipping cream
in a prescribed volume

30
(3) Foaming time : The time required for the initial composition to reach to the maximum foaming
condition by whipping at 600 rpm using an electric hand whipper.

(4) Duration of the maximum foaming :
The time for which the whipping cream can keep its most suitable foaming condition when the cream is
35 whipped in the same manner as in the above (3).
\J (5) Shape retaining property and surface texture :
A ... good AB ... slightly better
B ... no good {unpractical)

50

55



1 .41 .4n n | [err] [err] 55 41
"EP 0'298 419 Bl Test 16 (Test of washing for renmoving dirt which adheres to
tabl ewares or the like, based onEPIORSAIBI) 1. Test nethod and condition 5
(i) Preparation of a nodel of dirty pieces [err] Twenty grans of a mxture
of tallow and soya bean oil (1:1), 2.5g of nonoolein and 1g of Ol Red
(Sudan | {Tp$t sk di ssol ved |n 600 m of chl oroformto prepare a bath of

stain. [err One set of si by
the | engt h ?a d’@? Jn@g%#%ama:wn hes r;v fg::a S‘\nﬁc:;éogﬁgg o was
sl owl y t aE' 1 ec?g the stain
adher €% W ?"Psu rosef anasu %SF |‘3g |'€1§|§bfsg%tn ?n a roomat a

const ant terrperature and hum dity [err] 40% RH), according to the follow ng

procedure. ('4) Methead—of—vwasti-hg—t-est—l5-ln—a—npdifiedteererts—t ype
detergency tlestg® tih¢ gix sfaln acherezl Ildedglcssei Zwerle [setjtl ed. Test
wat er ,and a [Tests sdmpld £la<Hel 81 ggni ) <va oc| & dg dulic}tY) |14 «tlestier and it was
operated to wag® t Qe |gliasses {ol 3 m nbtes.] Thg dl as94eq ver|e tithenlri nsed by
test water fpr—temmmyte amdraT{drrep—T e dgtgrgerey qf [Tgst_[samgl e is
eval uated. 200s 'g‘ﬂ{ donpoki ti an |of test{ watgﬂ gng tlegt lcgndijtions are as
foll ows., Tes A §r 2| «| | « | <} e\ | o] g 0| Sea[ SO Idtni(m bkai med by .
di ssolwing c hifor|i dg (dilhydr at e, |59. q no/{l )} dnd nagnes|i umichl ori de
(hexahydr ate A s thtetwetierT Armgumt o T WatieTT:
700 m 25 urje |of | wat er: 34 |[¢rr]] i(Hgotlh Jof masHi ng wat er
M ri nsing \e tg f.tevaliuli oh Sflthe tashlesl wl A] w18 frmi(iii)
hod of ev of| The| detearyeney| off Ty danplied 30| 7| "Theé® 4l i de
gl asse® air- € (waghed |[W[Th et hyT |adetlaile fa di gsdl vie the gt ain,
which are ma & tof al Val oOfol Hl0:|d | ofTA rdjasice pfe tihe
. N - o 4 [ <] <]. )| @ o~ N| ] O] M| N o -l
obt ai ned eth & MrsBI g Mas| Retd St Hed ﬁ}t:tﬁe;\m\ce LRt & df 500 nm
and then the| waShE rat el ol tthq slanpl g ils caJI cul ptled usi|ngi the fdl | ow ng
equatign. Th ance[ ¢f | t(jhel efhyl o
o~ o .5
~ s ol|o o © el o o (=] ot nn] OO njiocjofvnijnjoijo o (-]
| I ] N O Nl ™ N|© - ~N ~mi M NI njsjlwjlwijrn|n1Mm ™ ~N
'K - i | = | e~ | - - -4 ] o~ -4 ot { -t (o] [ 3
oe 5
3 o
Lo bt = > §,:
~ 3 08 ~ 3~ o ole|elel ol o] o] o] ofe glalelglglel & =] ws
2 88 EH Bl ] = = I B O B B ] PN S -] - I B - ] R 88
- £s
]
; - 23
- guﬂ clal e]<| 2|8 x| c| || <|2n|a|lala|@Z|<|<| < I E
o E4D 0d
\_/ fua 2w
£ n :g
HE3] 5
252‘5 sl |- R Bt 'BEREREREL 1 1 1 55
40 253%:-! oo L] o 2 x = e Ed ‘: 2 '1 -
87383 S|S{s] s
= o
- nlir~clan]dtem -y N, o =
| - O~ = ] L] -] | o~ NjN _0 Ml fod | > (o]
o [ L] - U [ B
P e B B ! g'g.
° ] Blus 8 + ©ad
- nis s ] T s s ] 3 s |=|= L] lﬂ-'nu: s |= |= (-] =m
%‘ : 1 t’. gt‘.
@ & 1%188 & 3
50 etduexa a:’;::':::m 05 sTduexg
65
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acetate washing of the stain adhered slide glass after washing Washi ng
rate “(% = 1 - X
100 The absorbance of the ethyEPg8@ssateBlashing of the stain adhered
slide glass before washing 45 2. Test results (i) Test sanples 1 to 23 of
the present invention and Conparative test sanplesiﬁrepared i n _Exanpl es
ver e suhjestciBdTest of weshing 405 sereoving difwhigh adberes to iaplewpies pyrthe ke iasaq op A1SAE3HP) t he
test is 7Q0% or re and hi gher so than the value of the control w thout
addi ti on' ﬁ%gﬁ*Hg”FéFEm?©@b. The typical test results of Test sanples are

shown i able. 20 with those of Conparative test sanples. 55 42 EP 0 298
419 Bf %Eéﬁgm "gﬁﬂ%wghﬁ%myp@“” Mol ecul ar wei ght Concentration (g/[err]
Vashi ng 5 Twen ms of a mixture of tallow and so il (1: i i

va b il (1:1), 2.56g of monoolein and 1g of Oil Red
rate (% bn @ssélved in 600 mi of chioroform to a bath of stain. 6 C&sg

75 Test sagPoke ét of six slide glasses was dippedif the stain bath by the length?o'i about 55mm of thesé2

Test gANPlgRsdas for 1 to 2 seconds and was sléwl ¥ilen out of the bath. 72 10

sanpl e 7 @ The slide glasses to which the stain adheres werd2fQffed, and subjected to a WasRifg test in a

78 Test sadopl 4 a Gonstant temperature and humidilyo@$®, 40%RH), according to theXollowing procedure.
5

Test sanple 7 15000 0.0 37 15
Test sanijMsttb of washing test - 670 0.25 71 Test
sanpl & 13 11800 0. 25 78 Test sanple
22 In a modified LeeyBAE)type detergency tester the Bk stain adhered slide @jfas$ge tweredsetilgd. Test

9 20 water and a Test sample (a detergent) were added into the tester and it was operated to wash the glasses
28~ Conpdprat miputes. Jhe ogzsep were fhpn rinsed by test water for 1 minute andgirgided. The detergency of3

-l a.;aatﬁeﬁgl?cgg;o%% t%t %%er and test conditions are as follows 0.25 60
Conmpafat i X I o . 1 , 46 25
Corarai | VEUVEER samplc 1 A swews cobr otares by e o
Conparative test sanple 12 mg/) in distilied water N}

Amount of water : 700 mi
25 = Temperature of waiter : 30 £ 1° G (both of washing water and rinsing water)

Rate of revolution of the tester : 250 + 10 rpm

(iii) Method of evaluation of the detergency of the samples
W
30 The slide glasses air-dried were washed with ethyl acetate to dissolve the stain, which are made up to a
total volums of 100 ml. The absorbance of the obtained ethyl acetate washing was determined at the wave .
length of 600 nm and then the washing rate of the sample is calculated using the following equation.

The absorbance of the ethyl
. acetate washing of the stain
W, adhered slide glass after
washing
Washing rate (%) =1 - x 100
The absorbance of the ethyl
acetate washing of the stain
adhered slide glass before
washing :

2. Test results

(i) Test samples 1 o 23 of the present invention and Comparative test samples prepared in Examples
were subjected to the above washing test and all of washing rates of the test is 70% or more and higher

50 than the value of the control without addition (washing rate 29%). The typical test results of Test samples
are shown in Table 20 with those of Comparative test samples.
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- 30

. (i1) A sample of a conbination of Test sanple 7 and Conparative test

sanple 10 (sucrose fatty acid ester) was tested in the sane manner as in

t he above (i) ‘and the test

resul EP G288 H4BABWI in Table 21. Table 21 35

Sanpl e Wei ght ratio Concentration (g/l) Washing rate (%

Conbi nati on of Test 1: 4 62 sanmple 7 and

1: 1 0.1 74 40 Table 20 Conpar ati ve test

4: 1 0 1 70 sanple 10 (iji) Test sanple 7. sodium
dodecyl benzene sul f oBemiple ( DBS) a Mbletuia weigit o iSioncattiation (@iey ¢ Wastingd i n t he 45
sanme r@nner ag in the above (i) |except for tjhe use of a tgsmtes) ¢r obtai ned

by di ssol vi ng c-@glrswmghl orrde ([0 Nyqgsgs €. Y/6 nojgly and gRestum chl ori de
(hexahydrate, 16 Ir\lr-r‘:il\ —A—ai-stlilead-watert The-tost—restilts—ar shown i n
Tabl e 22. 50 §orestsample¢b o 298 410 B1 %bl e P2 Sal@be 72
Concentration|(wélsimples \Vashi nd rat g20089 5 0.25 Test $anple 7
0.25 1 ; 67—DBS 25

25 Test sanpl & T.?stsample7 o 15 +1&'t90(125 0.25 @ +|DBS

0.20 + 0.05 Test sample 7 79 10 ®s00&» + (. 20 0.1 60 68 Not e:
Conpar ative t ¢S5 g5 1T rantfes 2 ZZ|[are tHe-Sane pres;, asjused in
Test 7. 15 %‘mmﬁﬂf@u&_\%n a-water of fhigh
hardnéss is uge@st#amele i&st wat er], t he 8¢@&l ue |of t h@&2%ashinp rate ¢f DBS
which is an a |1Qas§,5,§|é @@e actlve agem{sogs dgcreasggs but phegpg DB} is used
{ggether withfE .c F—afexeeH-ent—washi-rg—rate—stebserved. |t can
e seen from 83?5'8‘3 Zesults tlhat 29989 contli ned 82® has b r&arkabl e
synergi stic ef becaddec(lv) A m xtyre of 1- part of the powdef smpl‘; obt ai ned
by air-drying T Aparts_of 30 weredsogp—was tested
in the sane k%ﬁl})argtﬁé% siprléglg"‘ll% que (i |\ | :hnmg'ggan extel I'ent | det er gency
and al so i nsoll flsmparatiye festsample i the povvder-soap did A8% take| pléke. [On the

ot her hand, wWheRymp&thtie lBGaRPEFET|ET SO0ap. Was |[USed, oghT Was [engg Kapl y

| nsol bH3| | | Zed gmgﬂ'“ by nz |ﬂnn WaSs : wpn00| hl - Tncf 17 ( yi ng d
finishing effeg , Gompgargtivp t%ﬁ?’ﬂa‘i 25 - 0.05 30

Comparative test sample 12 - 0.25 34

(i) A sample of a combination of Test sample 7 and Comparative test sample 10 (sucrose fatty acid

ester) was tested in the same manner as in the above (i) and the test results are shown in Table 21.

Table 21
Sample Weight ratio | Concentration (g/) | Washing
rate (%)
Combination of Test 1:4 0.1 62
sample 7 and 1:1 0.1 74
Comparative test 4:1 0.1 70
sample 10

(ii) Test sample 7, sodium dodecyl benzene sulfonate (DBS) and their combination were tested in the

test results are shown in Table 22.

\_
_ 35
W
40
45
50
55

same manner as in the above (i) except for the use of a test water obtained by dissolving calcium
chloride (dihydrate, 176 mg/l) and magnesium chloride (hexahydrate, 81.6 mg/l) in distilled water. The



Thirty six transparent glass cups were dipped in commercially available
‘m | k; taken out of the milk and left for 30 minutes at room tenperature.
They were put into a rack and WERIO2984¥9 B115% sol uti on of a commercially
avai l abl e al kaline detergent at [err] for 4 mnutes using the automatic
washer MRK- NEWAVATI C JET WASHER LABO- 200 from M tanura Ri ken Kogyo Co.,
Ltd., JAPAN. Further the cups are 30209 #sed by spraying on to themfor 15
seconds a rinsing water which is an aqueous solution of follow ng rinsing
ageﬂts at 35 C. Imsedpatel y ajter rGonsnwation ghle cufs Wesking mied®) oyt of the
washer, andftte T tatefof—therr rface, (e LI e Lequire r
t hem®and t hp_cl pﬁﬁ#g@l‘ after Hrying \Aeg:gynhe_c_k,ed f‘nml'_)ncis?i 9\n of ritgsfjné
agents 35 Ekanple (RBS 1) Test{ sanple 925 80% byl wei ght25Pr opyl g¢ne gl ycol
20% by wei gnt 40 LquRaniet | Ve fest exyapph@qpso. 2) [Conpar gl ve teqt sanple
10 8% by Ieight Pr Og%| ene ghreeot———20%by—retgit—45—Cty—at-et 72%
by wej ght The resul*98%re shown in T &89S 50 59 44  7Bp 02081419 B1
[ﬁrr] 4|5 f EP 0 298 419 Bl Test 18 ¢.bewmeong effgct on agricul tyral
chem cal s - A—vet oo rEpar T tE anpEsS P |washi n
The rind of | P-aIeaaS tosf Sy, m Taics 20 23S bo'Tarloroies sbTEedinTest £ | i <Fand
size. They were fully washed with dilute hydrochloric acid and repeatedly
Wi t hsnat er , Asisedn fiorn the abeve adsults, whep|acwater of highchardpesstisesed pndjtegifwaten t peof Ten
ppm of Adha washing reteopfrRESK wifickrip pn giten uriece\agtive Agent; isadastegsodt Rub WhRAP] i tupRgl
i pce. 10ogsthenithifiesigample 0. a8 oxcalpninrsting@e iR abeavadi a sanpl e to be tested was
Qr/epar ed. Alteantbg spAndom thaahave rﬁsu}sg thatthe cambipedyise has a remarkable synergistic effect.

20

(iv) A mixture of 1 part of the powder sample obtained by air-drying Test sample 7 and 4 parts of
powdered soap was tested in the same manner as in the above (jii). It showed an excellent detergency
and also insolubilization of the powder soap did not take place. On the other hand, when only the '
powdered soap was used, it was remarkably insolubilized, so that washing was impossible.

Test 17 (Drying and finishing effect after washing)

25

Thirty six transparent glass cups were dipped in commercially available milk, taken out of the milk and
left for 30 minutes at room temperature. They were put into a rack and washed by 0.15% solution of a
commercially available alkaline detergent at 60*C for 4 minutes using the automatic washer MRK-
L./‘ NEWAMATIC JET WASHER LABO-200 from Mitamura Riken Kogyo Co., Ltd., JAPAN. Further the cups are
30 rinsed by spraying on to them for 15 seconds a rinsing water which is an aqueous solution of following
rinsing agents at 85°C. Immediately after rinsing, the cups were taken out of the washer, and the wetting

state of their surface, the time required to dry them and the cleanness after drying were checked.

Composition of rinsing agents

"\/ Example (No. 1)

Test sample 7 80% by weight
Propylene glycol 20% by weight

Comparative test example (No. 2)
Comparative test sample 10 8% by weight
Propylene glycol 20% by weight :

45 City Water 72% by weight
The results are shown in Table 23.

50

55



in the solution at roomtenperature. After the piece was shaken for 5

*m nut es,

t he washing are deternm ned. C

DEPD 298118iIBIN  of

it was put out of the solution 15 and As and DDT washed down into
renoving rate of As This

was determ ned in accordance with the nethod for determning As in the note
of the codex on food 20 additives. D) Determ nation of renoving rate of DDT
This was determ ned in accordance wth the nmethod for determ ning chloride

conpounds in the note of 25 the codex on food additives.
Excel | ent

the results [err]:
rate nore than 80% 30

[err]:

renmoving rate of 50 to 80% A

rate of 20 to 50% x:

The sane as in water washing in renova

in

renoval of the
Appearent in
Poor in renova

E) Eval uation of
chem cals (a renoving
removal of the sane (a
of the sane (a renoving
of the

sane (a renoving rate | ess—t 04 —The restHts—are shown in Table 24. 35
Tabl e 24 Sanpl e 2 . Renoving rate of As
Renovi ng rate of DDT 40 gTesbs np| e7
[err] Test sanple 22 g
O Conparative test sanpl e| &0 0
0 dycine (known detergent—for—=agrttul tural chem ca] s) 0
A 45 Note : Conparative test sanp!ﬁ used is the sanp one as used in Test 7.
50 Test 19 (Effect of dispegs|ng pB|dissolving spar}ngly sol uble surface
active agents) Twenty grapf o §Q§%E of sucrose fatty acid seters [trade
ame: DK ester F-160 (HLBL%) nigde K|ester F-110 (HLB11) from DAI-ICH KOGYO
SEl YAKU CO., LTD., JAPAN] |&nd nlgas)ean lecithin [tfade nane: Honen
Medithin AY from Honen Se v Lo o d., JAPAN], whigh are sparingly sol uble
surface active agents, an{iFa presf®|bed anpbunt of ajtest sanple in the form
of powder were dispersed ¢gr—dfssojved in 200g of wajer, and the resultant
was spray-dried to obtain|@ pfepafajion for testing| Sucrose fatty acid
ester was first noistened éhg P fpdfwell with a sma|l amount of water, then
t he requi red amount of wal & ®has hdfled. The mixture|was heated at a
tenperature of 60*C to 80{C 19 difpg¢rse the ester. Lecithin was dispersed
in a prescribed anount of |waEgr. §B6 EP 0 298 419|Bl1 Twenty grans of
pal mtic acid nonoglycerigde gh the form of powder ({rade name: Sunsoft No.
091 d 2
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from Tai yo Kagaku Co., Ltd., JAPAN) and a prescribed ambunt of a Test

“sanple in the formof povvder were mxed with a V type mxer to obtain a

preparation for testing. Ten gr ER® 298 48981 of the preparati ons were added

to a beaker containing 200g of warmwater water at 5 70 C and the m xture

was slowy stirred at 50 rpmusing a nmagnetic stirrer to observe solubility

of the preparation. The results are shown in Table 25. TABLE 25 10

Sanpl e Adde Sur e Active agent Eval uati on

Amount 1 oV on,agricultural ¢ mlca](s rom % ose fatty acid ester (HLBL5)

Test ;Sa . GhS fatty acid ester (HLBl1 5) Test sanple 6
ueglroggfepr?pa"fgaeségm&bg??er F‘ LB15) 0 Test sanple 13 5

Sucr 0S€ T @fd ¥nd®t o] dppib Hes &‘L@tﬁ sza%proxlmately equal §5hicki@4HAnd sk6. They wereStully

Sucr 0s ey dsrddt with At nyerdcRbric eatedly witk Water, and dried to Bk cRaiTRibds &6the rind

Sucr 0s et babdpie. Pénl mQ)'ﬂA@fnt Oaand mDT@e%tac&adtaa}a@ta&Bdtome pidze. Sucr ose
fatty, acid est er HLB15) Test sarrpl e 21 Sucrose fatty acid

ester (bjlvikkhing 25 Test sanple 23 5 Sucroese fatty acid
ester (HLB15) I Test sanple 6 2 Sucrose fatty acid ester
(HI Bi S) 0 Bh a.5% aqueous solution of a sarfiple to be testéd ovae preparet A yindapiécd made ®rA) (vhit BiEhes)

X 30 in the solutiches toors dempertule. After the pipce was shakg for § sninufea tit waspul quit efdhecsoluligq B1 1

j Test andiplard BPT washed down into the vEghipgare determingd.aci d ester (HLB11) 0 Bl ank
0 . Sucrose fatty acid ester (HLBI 1) X Test sample 1 5
(Pal mi t i © Detarmingtiom efgeryevivs rareof ASILB3. 5) 35 Test sarrpl e 4 5
Imtic acid m)ngg%cerlde HLB3. 5) Test Es afr(rj\tlc
S&Cl d rmno%”l1 was detparnipgdisacoervlanpe with the, %‘f”i"&deter '”'"95 in the "°t§81tﬁ??°8°’é?ﬂ o
nmono@ yR¥ElYSe (HLB3.5) 40 Test sanple 16 5 Pal mitic
acid no cerJd B t sanple 18 5 Palmtic acid
nonogl y er| e ?"ﬂt@ég '"S %JOf-rH%%Test sanple 19 Palmtic acid

nmonogl yc eg. )gm iné in acJoﬁl%\ th ﬁﬁ 18 Ghethd fbf determ Q%ﬁ%l QbpoAd! u’?thg Rote of

(Comzé NHE dadditives. ace Active agent
Eval uati on

E) Evaluation of the resulis

Excellent in removal of the chemicals (a removing rate more than 80%)
Appearent in removal of the same (a removing rate of 50 to 80%)

Poor in removal of the same (a removing rate of 20 to 50%)

The same as in water washing in removal of the samse

(a removing rate less than 20%)

The results are shown in Table 24.

30

x20®

b : Table 24

Sample Removing rate of As | Removing rate of DDT

40 Test sample 7 ©
Test sample 22 ©

Comparative test sample 10 O

>l0|0|®©

Glycine (known dstergent for agricultural chemicals) O

Note : Comparative test sample used is the same one as used in Test 7.

Test 19 (Effect of dispersing or dissolving sparingly soluble surface active agents)

Twenty grams of each of sucrose fatty acid seters [frade name : DK ester F-160 (HLB15) and DK ester
F-110 (HLB11) from DAI-ICHI KOGYO SEIYAKU CO., LTD., JAPAN] and soya bean lecithin [trade name :
Honen Lecithin AY from Honen Ssiyu Co., Lid., JAPAN], which are sparingly soluble surface active agents,
and a prescribed amount of a test sample in the form of powder were dispersed or dissolved in 200g of
water, and the resultant was spray-dried to obtain a preparation for testing.

Sucrose fatty acid ester was first moistened and mixed well with a small amount of water, then the
required amount of water was added. The mixture was heated at a temperature of 60°C to 80°C to
disperse the ester. Lecithin was dispersed in a prescribed amount of water.

48



5

Palnmtic acid nonogl yceri de (HLB3.5)
Palmtic

Pal mtic acid nonogl yceri de (HLBB 5)
5 LeC|th| n Test sanp 4

i Test sa g grams of pglmltlc acud mqn n
Leci thin f\'

Lecit hi n 1% 5 eg"i‘oft

21 Legl h,tom "%l ﬁfg

0 Test ar;;gbg

he resgl are

EvaI uat ion ):

Lo

Amount (g) Test sanple 21

, JAPAN) 25

wa stir
shown [n

d a prescnbeq_%g@plff R %, TepLegm

0 obtalnBa preparatuon
reparatlon%were a
ed at SH .ypm us

0 Test sanple 23

aci d nonogl yceri de ( HLB3EBP 298@18Bank

X 10
e jn fg form of powder

I n

PN A o i

5
5
0

ugsoft-No. 8001

gf powder wgre

Test sanple 1

ey

gontalmng 200g of warm wa%@f%ler—at

Jle[ﬂc stirrer to observe solubility of tr8

X 25

Uniformy dlspersed or figegesved within 1 mnute 0: Uniformy

di spersed or dissolved A Produm ng a small nunber of massy gI obuI es 30

X: Progucing 3

It can

I Aar oy ||uu C lﬂ. O_y yl \v) I Co DIUCIUL I UII}
be seen from tlhe ,ngg PPts |s Wedgg Tabl e %@M@F sanpl eE¥8 B'f't' e present
i nvention can |allow sucrds&™PYHY [acid ester palmtic acild nonagllyceri de
and | ecithin tloTelismmelede [or d$ ssol|\V@ucrospiatt agidiesten(eltBIS) Tegt 2@ (Test of
particle disp T, Pty s & ggge, TS Jereconaqucted on
Test S&np| es rf\alg:\rg 'reg Ey:.\_nmlj\c snug Mlg% t jl:%’?i - (SUCfOSG
fatty acid estjefeptsamplefsqya bean |eucions ey asid@stesHiBI5hol yrer @ sddi um
acryl ate havi rigredt mpe Y| [ar V&1 gl sicrosb fatykkid obter (IUEYS] OT |1 he@property
V\Qjch decr eas gs—seostyf-ef—eateurearborate—sturry—4tFest—retfhod A
total weight J5Test P8 19 lst SBnpl 4 SgaseiptmAcHerer HUBISY byt |i nt @t hd Nat i onal
M typ® m xer |anstdalnpe 1€90g of cal (Swma:fawmaiﬂ&m((im@ht cal ci @n cdrbonat e
from Takehar a W - ddeg sul tants
was m xed for {2 msﬁluplgc i nh?ain auEﬁg F\\ \I\}gleﬂ Q || Ly Th;_@lurry was
transferred ir tesbemkieR! gnd %8s vi s%@@ﬁtfyﬁmdestert(ﬁkﬁtﬁhed y u@ng |t he DVH B
type ViSCOMet arydsf Qiibia o8V K5 K1 (gucrobe'ty actd/ebtef WLERS) 4O ©
Test sample 6 2 -Sucrose fatty acid ester (HLB15) (®)
) Blank 0 Sucrose fatty acid ester (HLB15) X
— 30 Test sample 1 5 Sucrose fatty acid ester (HLB11) ©
Test sample 6 5 Sucrose fatty acid ester (HLB11) ©
Blank 0 Sucrose fatty acid ester (HLB11) X
Test sample 1 5 Paimitic acid monoglyceride (HLB3.5) ©
.\/_ % Test sample 4 5 Palmitic acid monoglyceride (HLB3.5) ©
Test sample 6 5 Palmitic acid monoglyceride (HLB3.5) ©
Test sample 13 5 Palmitic acid monoglyceride (HLB3.5) ©
40 Test sample 16 5 Palmitic acid monoglyceride (HLB3.5) ©
Test sample 18 5 Palmitic acid monoglyceride (HLB3.5) ©
Test sample 19 5 Palmitic acid monoglyceride (HLB3.5) @]
45
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EP 0 298 419 1 B.

slurry) Test nmethod 5

wat er was put

A total

powder (Tsuchya Kaolin Kogyo Co.

m nutes to nmake up 60 w web sl urr

determ ned by the sane nmanner

Tvsae

Lt d.

(Test of the property which decreases viscosity of kaolin
wei ght 200g of a test sanple and city
into the National EMD 28§41 B1 xer and t hen 300g of kaolin
JAPAN) were added and m xed for 2
The Vi SCOSI ty of caolin slurry was

6 25 {gontinu (’)I'est of the property which

prevent sedinentation) Test nmethod 50 md of 5. 0 wv%calciumcarbonate
(Takehara Kagak@Sarmagyo |CoAddddt d|, JAP/AhirfaceiAaiverfent ry) aphcEvaludtiestl i s sanpl e
were added ifnto 100 ml |cAmomiige{ric glass tube and fillpd up to]100 m with
vater, SeryitioSahfoty 4ar Ty A | Pyl holElyberial IERSEST VAERT Yas | eft (o
stand for 5 |AAdies St—al-i—g er-FA-hat s—sawp4d fromthe
part of 50 mTeﬁcﬁswl?% (at & he hiPamite aﬁﬁf“?“qgh{“ﬁ'é? Q"r‘r?‘} 5 bo O The
di spersi bi | i|tganwas cal qul ateed w tplamﬁa a&@ﬁﬁﬁj@tyﬁg?ihé @majzs)f bre agd after
st angi ng by 'f?'l"‘ﬁw 1 ttratom: fre—conmcentratomof—CaEE8—arspgr si on
after standi nSSt)iaTUb¥2‘ 5 LP%\‘P'@ % - I[he ®congent rati on
of CaCw3 bef|crest samplerdli jg 3G 35| 46citiid 50 55 49 EP 0 P98 @19 B1 The
results are [[0Tg 1401 € 20 t the prank spaces a noy nmeasur ed”
Selmplo' 6 5 Todithin
or "not tesu.eslg’% é! N ifal P© 0OC
O |- N 10 | Testsample 13 5 Lecithin ©
- Test sample 16 5 Lecithin ©
\/ Test sample 18 5 Lecithin ©
- 20 Test sample 19 5 Lecithin ©
Test sample 21 5 Lecithin O
Test sample 23 5 Lecithin O
Blank 0 Lecithin X
% Evaluation
© : Uniformly dispersed or dlssolved within 1 minute
O : Uniformly dispersed or dissolved
o A : Producing a small number of massy globules
k\/ 30 X : Producing a large number of massy globules
(Consideration)
_ 35 It can be seen from the results shown in Table 25 that Test samples of the present invention can allow
b sucrose fatty acid ester, palmitic acid monoglyceride and lecithin to disperse or dissolve rapidly in water.
Test 20 (Test of particle dispersing property)
40 The following tests were conducted on Test samples prepared in Examples and Comparative tost
samples 10 (sucrose fatty acid ester), 11 (soya bean lecithin) and 15 (a polymer of sodium acrylate having
a molecular weight of 8,000).
A. (Test of the property which decreases viscosity of calcium carbonate slurry)
45
Test method
A total weight 2560g of a Test sample and city water was put into the National M1 type mixer and then
250g of calcium carbonate (light calcium carbonate from Takehara Kagaku Kogyo Co., Lid., JAPAN) were
60 added. The resultants was mixed for 2 minutes to obtain a 50% by weight slurry.
The slurry was transferred in a beaker and its viscosity was determined by using the DVH-B type
viscometer from TOKYO KEIKI CO., LTD., JAPAN.
65



95~~~~ 0sQit x ~ 15 40~~ 0 "4 20

*.D I eo M 0 25

tn co NC 0 OM _ EP 0 298 419 B1 : to "%l

col a% Q 30 Ln "-4C e 0

0 - . o 4 "4 10D NAE) 4
35 B. (Test of the property which decreases viscosity gf, kaofiiiiurry) 04~~~~~ 0404 *?2
N Cﬁ~1ﬂgﬁ;&&ﬁ~~~N'4 N~~~~~~~ L 0444 O- N 000~~~~~~~~ 0 00

0000 40~~~ "~ e e 45

d., JAPAN) were added and'mi ed for 2 minutes t
PN 10° 210

0 ~~~~"5400) 2G4 wei E? ' bPput i ioftal 47 typ6 el 4 t

. 5 A™total weight 200g of a test sample and cjty water put into the National pg mixer and then

4.4 9 ddbg of ka vlvtg%!:)% 9lTsuEhya $aoli -Kogyodﬁ.. I

4 r'>M maketip 88 ww% sturry.
4 g 45 The viscosity of caolin slurrf was deteHfined by the same mdftfe) £OC 55~~~~~~~~~~~~~ 50

ow 0 4) 4] EP O 298 419 Bl 55

[err] %l C.(Test of the property which prevent sedimentation)

Test method

50 ml of 5.0 wiv% calcium carbonate (Takehara Kagaku Kogyo Co., Lid., JAPAN, fine flurry) and a test
15 sample were added into 100 ml calorimetric glass tube and filled up to 100 ml with water, served as test
water.
After mixing well, the test water was left to stand for 5 minutes.

\/ Test aliquot for Ca determination is sampled from the part of 50 ml position (at the middle part in
W, height).
20 The dispersibility was calculated with Ca concentration before and after standing by following equation.
The concentration of CaCo,
Dispersion ~ after standing
2 rate % - , x 100
The concentration of Caco3
before standing
30
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EP 0 298 419 Bl [err] EP0298419B1 The dispersibility of cocoa is
“calculated by the substract of floating weight frominitial weight of
cocoa, and expressed in percentERBD288419BI val ue. Table 27 5 Concentration

(% by Di spersi- 10 Sanpl e wei ght with respect to
bility (%9 cocoa) Test sanple 5 . 0.1 . n « 74 0.3
96 15 Tes hegm gke ghewn in Table 26 wherein the b[a% spaces mean "not measured7 gr Gptéested .
98 1.0 100 Test sanple 15 0.3
94 26 Test sanple 21 03 88 Not added
48 30 Conparative test ° Obl ~}_ 52 Q sanple 10 35
0.3 ° 67|35 Comgar at ilvest est " 0.1
48 sanmple 11 0.3 ~ 62 |40« Test sajple 14
0.08 + 0.02 S + 0.05 + p.05 88
Conparative test 45 - | sahpl e 108 0.02 + 0.08
68 Tgst sanple 14 -1 608 4 0702 81 0.05 + 0.05
85 50 Conpar at e
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~test sanple 11

0.02 + 0.08

64 55 53

Bl (Consideration) It can be seen fromthe results of Table 27 that  Test

sanpl es of the present inventionER@GE2984318/Blent di spersants which can
a conbi nati on use of

i nprove the dispersibility of cocoa. 5

Test sanple and sucrose fatty acid ester or soybean |ecithin shows an

excel lent dispersibility of cecoa

Furt her,

and also _a synergistic effect

66

51

in the

EP 0 298 419

X

di spersibility. Test 22 10 Each ofcjest sanBIes off the present
i nvention and Conparative tes{ gahpl escend p cogbi natijon of them was
di ssolyved in a prescribed amofint pf city wajer. To thg solution was added
30g of a liquid insecticide, fumfron (O, O-fginmethyl O}4-nitro-mtolyl
phosphor ot hi onate). The m xtuje was m xed fpr 1§ m nutjes usi ng a honom xer.
Thus, the preparations 1 - 16|eech havieng ajweight of [100g were obtai ned.
15 Test of stability The preparatjon was put in a 50 i neasuring cylinder
and | gft for stand at 60[err] |for|4 weeks. The suspending rate show ng
stability of the preparation iisZoptain fr)n1t§e fol fjowi ng equation. 20
Total height of deight of| thé the greparation
supernatant after Suspending S
100 rate % Toyal, |heighf of tQe prefdaration 25 The
condi tsons for preparation and the test resultsware stjown in Table 28.
Tabl e 28 30 No. of Sanple Anount of
(\the test sanple (g) Suspending preparatjon °
rate (% 1 Test sanple 1 © 3 ~ 3
97 2 Test sanple 1 ~ 2
85 3 ® Test sanple 1 3 - 1
73 4 Test sanple 4 % a ot 3
84 40 5 Test Ssanpl ¢ § 2
3 90 6 ¥lest danplle 13
3 25 87 7  § Test |sample 16
3 86 45 ~ o | Testgsamyl e 9
3 82 ° i ol ~
. 3
— 3 a a
30 = n ~
-
o o
b)) o o
-t u o~
35 -
N\ N o
Lot ] (=} ()
~4 i -
@ 1
&
o]
2 T > E
& ey 2%
5 5 w
a 8§22 g
45 2 ord od
o a3 2
3 )
s 4
50 X3zsdoad
bursaadsTp arorlaed



9 Test sanple 21

'80 10 Test sanple 23 3
77 11 Conpar ati ve test sanpER 0298 419 B1 3
63 50 12 Conparative test sanple 11
3 55 13 Test sanple 1 + Corrparatlve t est sarrpl e 11
0.2 + 0.8 nparatl ve tlest sanple 11
0.5 + 0.5 le 1 + Conplarative test
sanple 11 0.8 +
o . 52 541 ®EH O 2963419 1 Tt 23 Hach of Test |sanpl es of
the present invention d a conbi nat]i on of them
was dissolved in a presani city water] as in Test [22. The
solution was put into whi ch 15g jof MBTC (netlhyl ene
bi st hi ocyanate) of a | of 1 mmin
di angter were put in I Xture was water-ground for 8 hours.
Thus, the preparationg 1 a wei ght off 100g each re obtai ned.
The stability tests oh t-he |preparati ong were condufct ed in the |sane manner
as in Test 22. The refults jare sHRwn in TalBe 29. {10 Table 29 |No. of
Sanpl e SAnpunt off the|test™sanpl e (g) Suspendjng 15
pr epdr ati on
rate (99 17 Test panpl g 6 3
9 18 Test sanpl e[® - 1
Testgsanpl e| 6 0.5
\m 20 208  Tept Janple 13, -
8 2% Testgsanpl ef 16 S = B
85 22 Test-usarrpl el 1% ) “® ¢
78 25 235 Te$t ZBanple 21a A 3
76 24 Test8sanpl e} 23 3
73 2% Not added
30 3 Coppar at] ve test sarjpl e 10 © o w 5
37 27 Conp@r ati veftest [sanple 11 @ w =5
45 28 Testgsanpl e|6 @ Jonpar agi ve tiest qanple 10§ § E p.1 + 4
66 29 Test®sanpl e{6 + Corrparﬁi ve tlest ®anple L0 & go.gS + 0.25
\815 38 Test” sanpl e}{6 & donpar ahi ve tlest wanple 06 o o0{4 + 0.1
L 3
3
o 9
o " % 9 § ~
o o N o0 O
>0 3 o P o— P
2 8~ “e | 85psp
o 2| 55 = & | BE% 28
A0 N A O EQOQU U
% 0Q 4 - - A> QA AHC
5 BE o 9 oan 8°
"oV W x 0o~
® A3xedoxd bursaxasdsTp-s[oT3iIed
s0 Test 21 (Effect on dispersibility of cocoa)
(Test method)
A prescribed amount of a Test sample was added to 5g of a commercially available cocoa powder (Van
55 Houten Cocoa containing 22 to 24% of cocoa butter). The mixture was fully mixed and poured into a 100 ml

graduated cylinder containing 85g of cold water at 5°C. The cylinder was turned upside down 20 times and
then left for 10 minutes at room temperature. The portion of the added mixture which floats on the upper
side was removed and its weight was measured.
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;Test 24 40 Each of 30 parts of Tsunacide (mtolyl nethylcarbanate,
i nsecticide) and 30 parts of DCPA (3',

4- di chl or opr opi onani | i de,

a powder
a herbci de)

was mixed with stirring with 5 pannammnamu sanpl e obtai ned by drying Test
sample 1 (the sanme Test sanple as used in Test 8) and 65 parts of kaolin

using a Vt

I]'

wet t abl e
500, 1,0

dp
o
separately put in a 100 m graduatggb ﬁ
The states of them were observed and t e d

e m xer to obtain two wettable

i qelaviater! B the subettact

Sedi
|5 BHC?“%M‘

aration.

BIeR

|spersibility

Each of th

rates wer e

e
PP froyp inife! wright ficacpat
& portlons of the diluted preparations were
pder and were left for 3 hours.

cal culated fromthe follomﬁng equati on. Whol e
vol ume of Vol ume of the the test prepara- -
super nat api—Dispersi- ion () (m)
bility = Concentration (% by Dispersi-
X 106, 65 r £amplep | weillitl vithotespectfto tiie Migdyt (@degar ati on
(m) The lues of the dispersiblkpepabf all the prepardtions_were nore
t han 80% |55 EP 0 298 419 Bl [lest 25 Thegp{eparationg 31 tgy 47 egch
_cont ai ni n§ 5% pyresd GamPde Bent hlon (0, 0-dimethyl O 4- ndt hyl thi o- m
tol yl - phog¢phrof hionate,a Iiquid | nsecticidey,  gnd havi ng |a weigght of {100g
were prepqred |n the simlar manher 5 as in Test 21 usiing Fenthion li nstead
of Sumti¢n. Test of stabiTrty The preparatton was Tefrt |[at 50- C Tor} one
mont h. The¢ decprifesdi tsampleatld of [t he i nsect®clde in thej]lo p#8eparatfion was
det erm ne reasuri ng the change—of—the—concentreattortof—the—+nsedti ci de
tatused by |t br epar ation being |eft. The ies®cticide i theg#separdtion
was dé& er i ied| usi ng a FPD gaschjenategraph—F he—est-td—are—showr—Hn Tabl e
30. 15 gb. | of Sanpl e1.0 100Anount| of
sanple (g Depanposition nr eparation
rate (% 31 t 5 1
1.8 20, 32 relf® BRI |5 0.3 24 0.5
2.6 33 Tept_ sampl e
3.7 34 TestTess}rrﬂaé“Pée 21 0.3 #
2.4 35 est sanple o 0.5
ﬂj7 " Not added - 4?
Comparative test 0.1 52
gw sample 10
ol = 0.3 67
< o
35 85
{ M %X | Comparative test 0.1 48
- %“" sample 11
O 0.3 62
40
Test sample 14 0.08 + 0.02 84
+ 0.05 + 0.05 88
‘Comparative test
- , | samle 10 0.02 + o.los 68
—-
o
5 Test salnple 14 0.08 + 0.02 81
d :
M + 0.05 + 0.05 85
50 Comparative
test sample 11 0.02 + 0.08 64
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26 36 Test sanple 13 1

*2.8'37 Test sanple 16 1
2.6 38 Test sanple 19 EP 0 298 419 B1 1
4.8 30 39 Test sanple 21 1
5.2 40 Test sanple 23 - 1
6.6 41 (CO"Sid‘*@ﬂ'?bar ati ve test sanpl e 10 2
25. ra
30 dlspl; r::n E%r?q'e‘n r It§_ o& %7 ?t\}%gtr%@ﬁes ?];1' rﬁ'ﬁ %reTTt mventnoa aie excﬂleﬁt
4.0 44 Fu nfse CO 1 nd s cr s% sa ]soybegrblgéthﬁi 8ov?s5an
1.7 45 Il mt‘? gt;[rs gl%y ? and ﬁlthes |I|
2.2 40 &colen ggp ' nparative tes sanple 10 0.25 +
0.25  1gst22 2.1 47 Not added
0 36.0 5 Test 26 21 of a 2000 ppm aqueous sol ution of each

of Test sanghl &Sreftfsahples B BS Brabont MVédtidni HB CAOMPar@tive lest SaMpRIS tah® B &bmbBihkitibre 6fe
active @ERWaS dRSove@Gn dIPréebaihas \abent 2 BiS watbro ML, soluidi yast added Blgy bfeatiquidi um
chl or i dgsedtitilie D Slnyitvny©|0dinetRg reaRyitrg@inadsty | phbdprorotiomatb ) Theawieurs eyas mited fgr tOpr ayed
to a yominges@glaihogortikeri Thus the pepparafond Df 16daciutaviidpa deighs obf0Dgwers eblainedg. The
young seedlings were kept in a humd atnosphere for six days and the degree
of danaUet dfstabiltem from t he sprayed agent was observed. The results are
shown in Table 31. Test sanples used are the ones desalted and drided as in
Test 24. 3he peparatioEpapyt drga 59 g pleasyrng| qylingler ang {ef) for stand at 60°C for 4 weeks. Thepg iy g
%f d amig.@pqgglmg;rate showing stability of the preparation is obtained from the following equation.

young tomato seedlings not added Test sanple anpl e 13 Test sanple
16 1€° Tertia 1s Eilght2 b£Sodi um g&d@% 3 ngﬁ%%ul fonat e
Lauryltri rret hyl ammoni urehehlprepdration
Pol yoxyet yl phenyl et her (n = 10) No damage.
The edgegI %%d%r%ea]eaa/cs cteth p 4 100g

Total height of the preparation

tandlng Note .

25

The conditions for preparation and the test results are shown in Table 28.

W Table 28
30 .
No. of Sample Amount of the test sample (g) | Suspending
preparation rate (%)
1 Test sample 1 3 92
; 8 2 Test sample 1 2 85
—/ 3 Test sample 1 1 73
4 Test sample 4 3 84
40 5 Test sample 6 3 80
6 Test sample 13 3 87
7 Test sample 16 3 86
" 8 Test sample 19 3 82
9 Test sample 21 3 80
10 Test sample 23 3 77
11 Comparative test sample 10 3 63
50 12 Comparative test sample 11 3 55
13 - | Test sample 1 + Comparative test sample 11 02 + 08 72
14 Test sample 1 + Comparative test sample 11 05 + 05 89
55 15 Test sample 1 + Comparative test sample 11 08 + 0.2 78
16 Not added : 0 52
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L H Sonme | eaves changed color to brown. 20 4 + : Many | eaves
changed color to brown. Analytical results of Test sanples 25 Am no

aci d conpositions of the test safpl®2981419B1 13 and 15 were deternined. The

results are shown in Table 32. Each of the values in Table 32 represents

nunber of rams of the am no acids contained in 1 00g of the correspondi ng

Test sa 830 35 40 45 50 55 57 EP O 298 419 Bl1 Table 32 Am no aC|d
'II\'IgSt 128'%)' %ﬁ?ﬁh?—f Test sample f the presg cﬁnv ntion, (‘? tlve tost Q nﬁ?ﬁ;}{hd ; commgatlon7 of th
0.8 % ssolved ] mount ﬁa ?ﬁ 2 gﬂ aQEut into a ball mill
P'h ls | h 159 of %I%ég (mﬁegn blgtﬁlocyan Zt lid acterl d ore addea- G?ass beadg-oiﬁl MR in
enyla wera put in the mill dnd’the mixture water-g n fo W’hgﬁ'é r’I’ﬂus. the jp-reparawo@s 171030 2. 4
7 v g %ﬁhtrb?wa each werebbtzined. : 12.
| sol euci Ne tpe stablllt@t s on the pfepArations werd- cﬂnducted i8-td mmaﬁﬁﬁr E§m Test 221Thd results 1.1
1.6 Qre%Vﬁ\dfa%lezs 3.1 1 3.2 3.4 20
Al ani ng 2.3 6.4 3.4 d@ycine 2.6 3.0
2.4 3.6 Prollne 10.5 tbié 20 7. 1 3.7.@utamc acid
27.7 26. 4 15.5 11.9 25 Serine 1.4 1.2
1.1 Thregrmige 5 U. 0 Adi
Sarriple Amo f of W{:E&ﬁpl@(ﬁj CSuspendirig
(2)' g 5 & élah?aratlon 7.7 30 ;in ypt ophan Oraté (%) 0.7
' 17 Test sample 6 o1
kj 18 Test sample 6 1 82
U 19 Test sample 6 05 70
20 20  |Test sample 13 3 88
21 Test sample 16 3 85
22 Test sample 19 3 78
25 23 Test sample 21 3 76
24 Test sample 23 3 73
25 Not added 0 30
U a0 26 Comparative test sample 10 5 37
27 Comparative test sample 11 5 45
28 Test sample 8 + Comparative test sample 10 01 +4 66
29 Test sample 6 + Comparative test sample 10 0.25 + 0.25 85
. 3 30 Test sample 6 + Comparative test sample 10 04 + 0.1 82
Y,
Tost 24

40
Each of 30 parts of Tsumacide (m-tolylmethylcarbamate, a powder insecticide) and 30 parts of DCPA
(3' .4 -dichloropropionanilide, a herbcide) was mixed with stirring with 5 parts of the sample obtained by
drying Test sample 1 (the same Test sample as used in Test 8) and 85 parts of kaolin using a V type mixer
to obtain two wettable preparation. Each of the wettable preparations was diluted with water at degree of
45 dilution of 500, 1,000 and 2,000 folds. The portions of the diluted preparations were separately put in a 100
ml graduated cylinder and were left for 3 hours.
The states of them were observed and the dispersibility rates were calculated from the following

equation.
» Whole volume of Volume of the
the test prepara- ~— supernatant
Dispersi- tion (ml) (ml)
bility = : x 100
55 rate % Whole volume of the

test preparation (ml)

The values of the dispersibility of all the preparations were more than 80%.
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~Cysteine 0.6 0.5 0.4 0.3 The ultraviolet and visible
“light absorption spectrums of Test sanples 1, 7,13 and 15 are shown in Figs
2a, 3a, 4a and 5a, respectivel yERORS84® Bhfrared |i ght absorption spectruns
of the same sanples are shown in Figs 2b, 3b, 4b, and 5b, respectively. '
Cl ai nms 1 A protein partial degradation product which is obtained froma
grain te8t%8i n and i s characterized by the fol |l ow ng propertles (a) its

wei ght average nol e%%ul ar V\Bhg m{ﬂa(‘sg/o gq“ ﬂ: e ej .L_ Q{R m%t'pod) S

int a‘gﬁq b ? enthion hyl m KNBX

is fountﬂla]ﬁggg i B"aFe g? dt'aﬁf’%avm%% r‘%?m ﬁ,& pt reg oun 'h%g?r 1400,

1630 and" us'mg cn) |tS|soe ectric p0|nt |S|ntherange of pH 3.9 -
?\ Ry @ buf fer action (2 - 25 mM of N hydrochloric acid is

reqw re owering the pH of 100 m of its 5% (by wei ght) aqueous

sol ution fn’ieP &r&t-@n hs 16 Qut 50°C for ORI miohth.i TheSdabamoSitionratéatk @e insweticide SO kisbl € i n

Met @ Oprepafdii | dotorvidt ®F treasifingthditlangdl df @6 corcbritratidnSf i eEtiEIC s bp EHlee

yel | ow pregaRfloneigmeitc 0l or ed powder, (g) it shows col oration Xanthoprotein

reacti on amdinddctididedinithe prepatdtiorowas érmintd by @ FPD igessbromatogrdphc Ehe resulis are

t ensi onshowrdindelg3capacity (the surface tension of pure water at 25[err] is

reduced to 5 * 10-2 NNm (50 dyne/cm) or less (nmeasured with du Noiiy's

t ensiOIET gL o DY 00T NG 55 gample  U- 170 (DY V‘FAmmniof%Lmas 8; b @Jasmmﬁ.&
vater),| gn thib) it has a potent enulsifying |capacity ( o @eq%ytu e of
wat er g —3-9%—(—b-y—we. ghi—of S3oye—pean
oi'l, cgn bé enul JestisePednml etely, by addind 1 g of it to {he ni'fture]. 58
Yabl e 32 Agpno §criest sample 5 Test sanplle 5 05 26
No. 120 [No—7 No—15—7Argrmrme 2 < 0] 0T
0.1 Lysine33 +$2$tsbmp}e4 0.8 09 36 Pistiding 37 1.4
1.5 1. 24 e shthple§y| al anine 4.0 3.7 1 4.6 324 Tyr psi ne
2.6 Z. Z. b Leuci ne 5.7 5.1 Ta-1 5.4
15 % | Testsamplos <P i ne 2 lg 24 2t o
Met hi or]i ne 36 1T_egtsample131_ 1 1.6 0.19 Valide 328 3.1
3.2 3. 47 Test sample 16 1 2.6
_ 38 Test sample 19 1 48
>~ 39 Test sample 21 1 5.2
40 Test sample 23 1 6.6
41 Comparative test sample 10 2 25.0
- 42 Comparative test sample 11 ' 2 30.0
b 43 Toest sample 1 + Comparative test sample 11 01 + 04 4.0
44 Test sample 1 + Comparative test sample 11 0.25 + 0.25 1.7
45 Test sample 1 + Comparative test sample 11 04 + 0.1 22
“0 45 Test sample 1 + Comparative test sample 10 0.25 + 0.25 21
47 Not added 0 36.0
®  Test 26

2% of a 2000 ppm aqueous solution of each of Test samples of the present invention and such
conventional surface active agents as sodium dodecylbenzenesulfonate, lauryltrimethylammonium chloride
and polyoxyethylenenonylphenylether (n=10) were separately sprayed to a young seedling of tomato
grown for about 25 days after seeding. The young seedlings were kept in a humid atmosphere for six days
and the degree of damage of them from the sprayed agent was observed. The results are shown in Table
31.

Test samples used are the ones desalted and drided as in Test 24.

50
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20 Al ani ne 2.1 2.3 6.4 3.4

" dycine 2.6 3.0 2.4 3.6 Proline 10.5 8.4
7.1 3.7 utam ¢ acid 27. EP0295419B1 15.5 11.9 25 Serine
3.4 1.4 1.2 1.1 Threonine 1.9 0.7 0.6 0.7
Aspartic acid 2.7 2.5 4.3 7.7 30
Tr ypt ophan 0.7 0.7 0. 331 g 9 Cysteine 0.6 0.5
0.4 0.3 The ultraviolet and visible |liaght absorption spectruns of Test

sanples 1, 7, 13 gnd 15 are sisamplei N Fi gs 2a,| 3Begreécof daohgbatf | especti vel y
and the infrared Ili ght absor pt| on spectruns o ybmtcsmemmsl ps are shown
in Figs 2b, 3b, 44 —am i
degradati on produgt WL
characterized by t
wei ght (accordi ng
90000,;(b) its ult
and its infrared abse ortHye— 35 op n BP0 cm [err]
(c) its isoelectri r‘i’f’d"]"%'b‘?"ﬁe"ﬁ’ °"ta’8nae of pH3 9% 0 (d it has a
buffer action (2 - lﬂﬁrym‘lnemi(larilmbhdnydﬂdﬁdé‘ll oric jacid is+required] for |owering
the pH of 100 m ¢f 2 6 to 2), (e)
it ismsoluble in ¢a Poll bxy )4%- nQWH &hbr@qym et one and

et hyl ether, 50 Note-(ﬂ*pdﬁmégeappear ance is pale yellow - red| brown col ored
{powder, (g) it shqws: Thekdgeatfisome avet tiepr ot ei n reaction and N phydrin

eact i on, (h) it has :sonoibaves chatged taa@eo bremrsi on- r educi ng capac|ty (the
\surface tension of PUr: Manplofes eangdB koritd brown. r educed to [err] pr |ess
(nmeasifed with duNety—s—tenstromreter—by addinmgo—+9ttby wei ght) of it
to the pure water), and (i) it has a potent enulsifying capacity (100g of a

o e A A0S 2" O L cOTL 211 ng ot oSt 30% (by weTgnt) o
m xt ury ) %mno ac,t:l ogpc% I%ss%i't?le %lt s%mpll@? 7P1’30£H G5 wQ’L d&la.ﬁhd&b Trnb PosiMeiafe Shbvtein

grain pr Q’Qtﬁé& Each ﬁ‘.abau i bl BTphcRerd hlinfBBr & grai@ ¥Pind G RidRIcBHtiined 1005€
product @ ﬂ,é:bd%%go ,dgnre fple.t he vei ght average nol ecul ar weight is in the

range of 700 -

ebs obtal ned from a gr ai n protein and is

IQ‘M ng properties: (& its weight avefage nol ecul ar
pe of 500 -
P60 - 280 nm
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.6 4. The product of claim1 in which the weight average nol ecul ar wei ght
is in the range of 17000 - 70000. 5. A process for preparing a protein

parti al

degradati on product as ERORS&I9BI1claim 1 which conprises

subjecting a grain protein to a nulti-step degradation treatnent consisting

of a conmbination of (A a hydrolysigs treatnment with al kal

nore degradation treatnents with an

agent and reducing a
treatment (A) is con
The
prior to the hydroly
t he hydrolysis treat
solution at a tenper
m nutes. 20 9. The p
effegted in a dilute
for a period of 10 t
degradation treatnen
enzynme havi ng protea
period of 60 to 600

degriadati on treat ment

‘reduci ng agent at a

\n-nutes. 30 12. The
I's effected in a di

“émperature of 10 to
proc®ss of claim5 i
or soya bean protein
conprising the prote
15. The quality-inpr
stuffs. 40 16. The

proteinic food stuff
used for creany proc
claim14 which is us
Lgptive agent conpris
I'n cbaim1l. 20. The

detergent. 50 21. Th
sol ubilizer for conv
in water. 22. A disp

rocess of claim
31 treatnant

ent .

an acid,

10

with (B) one or

enzyme, oxidizing

6. The process of claimb in which the hydrolysis

dl uAnirexckeigr | g
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Claims

40

following properties:
(a) its weight average molecular weight (according to the Gel filtration method) is in the range of 500

- 90000,

and 3400 cm™?,

(c) its isoelectric point is in the range of pH 3.9 - 5.0,
(d) it has a buiffer action (2 - 25 ml of 1N-hydrochloric acid is required for lowering the pH of 100 ml
of its 5% (by weight) aqueous solution from 6 to 2),
(o) it is soluble in water and insoluble in methanol, ethanol, acetone and sthyl ether,

50

(f) its appearance is pale yellow - red brown colored powder,

| e.

(g) it shows coloration Xanthoprotsin reaction and Ninhydrin reaction,
(h) it has a potent, surface tension-reducing capacity (the surface tension of pure water at 25°C is
reduced to 5 * 1072 N/m (50 dyne/cm) or less (measured with du Noiiy's tensiometer), by adding

55

0.1% (by weight) of it to the pure water), and
{i) it has a potent emulsifying capacity (100g of a mixture of water and soya bean oil, containing at

, 2% 82, rédPbctvbly ahd WidGtrafel g bSBRfich! SpBetru® bidY dame RbmSIEsIRE sHown
Bart i Clnargs!28] 3bg4p)aidBb; leseivilpl € or sparingly sol ub 59 |

1. A protein partial degradation product which is obtained from a grain protein and is characterized by the

(b) its ultraviolet absorption Amax is found near 260 - 280 nm, and its infrared absorption is found
near 1400, 1630,

least 30% (by weight) of soya bean oil, can be emulsified completely, by adding 1g of it to the

mixture).
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Revendl catlons 1. Produit de degradation partielle de protei
obtenu & partir d' une proteine de grain et est caractdris6:
EP(0:29891@ Bioi ds nol 6cul aire m)
| a methode de filtration sur gel) est de I’
(b) son absorption ultraviolette Xmax est trouv6e au voi Si nage
arouge est trouv~e au voi si nhage de

propridtes suivantes:

-(tel que determ ne
500 & 90000,

de 260 - 280 nm et son absorpti orf2P!pf?

5
par

odre de

1400, 1630 et 3400 crn'. (c) son_point isogelectrique est de |'ordre de pH
3,9 - 50, 10 Adipo adid a pine- acti oMestsanplen ( il fout 2 a 25 m d' aci de
chI orhydrique 1 N gour abai sspryfeTo | o[-V m de la solution
aqueuse A5 %en pdg i _l\éc'f crﬂ%ﬁﬁl eﬁ%g-gs oot l—eaw et insoluble dans le
met hanol , |' et hanol|, Aginiaei t onp 2 || etkr] f) son aspect est
cel ui d'une poudre [dgsmeuUl eur|] aung pag.e (g) il prdsente une
col orati on dans | a freaetien—prthogroteidu h reacti-on avec la

ni phydrine, i5 Higtidine; | ol ude? pui sk je r~duction de |a
tensi on superficiel Ieheﬁinaarﬁrﬂn 5i oD slupes. i bau pure & 25, C est
reduite & < 5. lO-ZWU OyTTE R[0T JTpi P MeSUree avec un
tensi onbtre de Noiily )Y °F&r adHi ;ilan 2 , 5) de celui-ci A de

| " eau pure), et (i) keucipe une puiss gnt e5-tdpatdt 4] e sijfiante (100 g d' un
metsange d' eau et d' ngléd%mGe SPI g ont@pcnt 2y oI 0 %en poids d huile
de soja, pout etre |corplererept—erti-sHqpar—ape-t+of de 1 g du 20
produit au nel ange).MQ‘Ew'I“‘i'eodu t uijant?! Ila_r¥¥ehdi%t{on 1, dans loquel Ia
proteine de grain gsvaiigie profeiane de @i Yyt ems.zle e gluten de maTs ou
de soja. 25 3. Pra&xlu el vaur?'fi revegi L,qéj‘? ns | equel |e poids
nof’ecul ai re moyen e fUIds es] de 1} orfiid de™ D00. 4. Produit

sui vant |a revendi claGlygne 1, dhn<2.4 ojquedO lle pdbtdp Mk e¢ul ai re noyen en poids
est de |'ordre de 119'8!‘-“ a 700yU; 830 - aﬂocepp o7 pjeparer un produit de
degradation partiel} e—pr-ot-BiHe—SiH-v-arH—to UJFeﬂdi—eati on 1, qui conprend
| a,,souni ssion d' une Glutgmisi agie He27df of n2&# n 155i | ebbht | de degradation a

pl usi ours etapes c ngérﬁ,gant e1 Wy komparai spa de {4A) jun traitenent

d' hydrol yse avec uneteedi+ e— (Bt pHuste ai tenents de
degradation avec | uﬁhrﬁ‘iﬁ’@f’con 1% LN 911i| de 6% nedEentyme, d'un agent
oxydant et d'un 35 | Aspasigecid ech.mt eur2s5q. Ps.®cpder.Builvant | a revendi cation
5,sdans | equel le tfrg T oty WAVPY S dgit avant le
traitement de degr ﬂy tﬁé'&ﬁ B) VP Déﬁf%d&iu#ﬁf-la revendi cation 5,
dans | equel 1o trall Eystaine de deg)r-fhdptl%ﬁ (B)0#sf Bhdyit avant le
traitenent d' hydrolyse (A). 8 Procode sulvant [a revendication 5, dans

| oquel gy fitkRiole4HB Wisibid 1Bt QbR PiSe sgettunRof T ipled d, 7 A nd HBCrSMowi inTFiys

al #al 32§y, 34l HRAIEACreickive

peri Qﬁ'@ng@o 36, 48, £dGb, respectively.

Claims

0 g,

following properties:
(a) its weight average molecular weight (according to the Gel filtration method) is in the range of 500

- 90000,

% near 1400, 1630,

and 3400 cm™!,

{c) its isoelectric point is in the range of pH 3.9 -5.0,
(d) it has a buffer action (2 - 25 m! of 1N-hydrochloric acid is required for lowering the pH of 100 mi
of its 5% (by weight) aqueous solution from & to 2),

50

(9) it shows coloration Xanthoprotein reaction and Ninhydrin reaction,
(h) it has a potent, surface tension-reducing capacity (the surface tension of pure water at 25°C is
reduced to 5 * 102 N/m (50 dyne/cm) or less (measured with du Noiiy's tensiometer), by adding
0.1% (by weight) of it to the pure water), and

55

19 ahd #8 GhirkiS@ght absdipondiPedaima of tfidsame(SaippiBsisra ishawne

A protein partial degradation product which is obtained from a grain protein and is characterized by the

(b) its ultraviolet absorption Amax is found near 260 - 280 nm, and its infrared absorption is found

(e) it is soluble in water and insoluble in methanol, ethanol, acetone and ethyl ether,
(f) its appearance is pale yellow - red brown colored powder, '

(i) it has a potent emulsifying capacity (100g of a mixture of water and soya bean oil, containing at

least 30% (by weight) of soya bean oil, can be emulsified completely, by adding 1g of it to the

mixture).
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45 m nutes. 9. Procede suivant |a revendication 5 ‘dans lequel |e
‘traitement de degradation est effectue dans une sol utlonuwmmnﬂﬂﬂ]m
di l uee A une tenperature de 60 aEPXD298 $J8BJant une perio m,
mnutes. 50 10. Procede suivant |a revendication 5, dans quuel

trai tement _de de rad “Og“%‘fﬂf} ef fect ue dans une sol utjon aqueuse

enzyne a%gn-'ihz BW@ { f"@z??é‘" pé‘“?]'hl@ “th%‘?trﬂ'éﬁe&t"fﬂzg gH@" f &a Gl p@eﬂendant

5, dans ral te ect ns uné 'sol ution

aguouse g 'ﬂggroguét'& cgaﬂr?%l Jh%g%%ﬁqﬁhtuatb%rgﬂéﬁ%%e%ﬁ?ﬁf?gW£ @ Esrgeerzﬂlgg Q%&P 700ds.

pendant une peri ode

111 1118 lo?progérsé)ﬁﬁg Stg\é%IA Barlidf YsgrdhifoR lokdalict As d6HABS inl SN G| which chipHsb£MENt

de ddgr adatdugectifg b gﬁh iH S0 6 MURi-stPCegiadaibr PdhiniitiUAS&ingliol 4l @6mishatidh #4AN

oxydant a uﬂ&orymea&raw with ARalilWitha(B} GRe 6r MEBCRGIadALBE tritrhdndRithdgny 18 A £10

m nut @s. 5 endythe, BAidiing Aglent aridwédating &gertevendi cati on 5, dans | equel |a proteine

de grain est une prot6ine de gluten de bel, de gluten de maTs ou de soj a.

14. Agens. ditelprasesardf clain § iraivhithethp hiydrolygbisstredienic@s isadondvetad aiior ds thealepredationt | e

produit de twetgeatdBl | on partielle de proteine suivant la revendication 1. 10

15. Agent aneliorant |a qualite suivant |a revendication 14, qui est

utilias pouthe dreosess|df elaim & if whiehl e degradatipn imgiensrt (Bhis| doeslugted piqy te)thg|hydrelysis

sui vant Ia"feé*mé?fd‘i\)catlon 14, qui est ut| I i se pour des alinments

%Otﬁ‘l ni gue 15 17. Agent antliorant te sui vant | a revendi cation
qui T"&ﬂﬁ"?%sé’f E'B'ﬂ‘r5 oy ‘%’i“g %i\ydf%)’ﬁf é’PT‘ ?% ;3*[*’?‘8% "} %'Wt?&?"e%%a'!ﬁ@%t

Seel i orant *%{mﬂlfh? fem °’§tﬂ'| 190" Ly &par g "Efﬁ? est utilise pour des

aline eyl a%,'nf'.ﬁw. fo 8rectlE Hhuh 05! oSt L RATBLENR ke Libpor
g(r)delgfan?e;gngL% Talihg: ﬁoJ)Jf%ﬁ;atdaﬁton %ant P ST RTRET 24T PO

actl revendl ca 9, qui est ut|||se conne

d6t er genjg, whe pfobess’th %ﬁfm S‘H‘ﬁﬁl& lﬂm&radﬁﬁb'n\i%%elllt% ER¥EAH GPidustds LStutiod 8 ar€35t

utilisg en dndfMe HabingAh SQivify G 2iHe 0P fb 1B 8BV C BFS pert®bled td 600 ThitasaCl | T
cl assiques difficil errent sol ubl es dans |"eau. 22. Agent dispersant pour des

particul ef The PR 3NElaih S P wAhiné déhPadeibh firasimbrit B etB@sd ih @ldiike Sitedis @bIGI0N 6f a
sui vant | a rediciag ajefitadt b Gmpdraturddf 2Bto 16@ETor dhef@bdt IO L600 Minvdat | a
@vendi cation 22 qui est utilias pour disperser des particul es inorgani ques
so 12. The process of claim § in which the degradation treatment is effected in a dilute aqueous solution of an
oxidizing agent at a temperature of 10 fo 100° C for a period of 10 to 600 minutes.
13. The process of claim 5 in which the grain protein is wheat gluten, maize gluten or soya bean protein.

35 14. A quality-improving agent for food stuffs comprising the protein partial degradation product as defined

b in claim 1.

15. The quality-improving agent of claim 14 which is used for starchy food stuffs.

40 16. The quality-improving agent of claim 14 which is used for protgi‘lic food stuffs.
17. The quality-improving agent of claim 14 which is used for creamy processed milk products.
18. The quality-improving agent of claim 14 which is used for emulsified oily food stuffs.
19. A surface active agent comprising the protein partial degradation product as defined in claim 1.
20. The surface active agent of claim 19 which is used as a detergent.

s0 21. The surface active agent of claim 19 which is used as a solubilizer for conventional surface active
agents being sparingly soluble in water.

22, A dispersing agent for particles comprising the protein partial degradation product as defined in claim
1.
55
23. The dispersing agent of claim 22 which is used for dispersing inorganic or organic particles being
water-insoluble or sparingly soluble.
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~ou organiques difficilement solubles ou insolubles dans |'eau. g
' Pat entansprUche 35 1. Teil abbauprodukt eines Proteins, erhﬂmﬂﬁmmﬂlﬂa l{ﬁ”“l f
Getreideprotein und gekennzei chrER 0288418 Bl e f ol genden Eig '
sei n gew chtsdurchschnittliches Ml ekul argew cht (nach dem * '

Gelfiltrati onsverfahren) liegt i mBereich von 500 bis 90.000, 40 (b)
sei n UVRYSBAISRHINS ns- knax |iegt bei 280 bis 280 nm und seine | R-Absorption

| m Ber o & gnsf r%eﬁa ao#’n’gsdubésg P 8l B BTGRP 3 B 28
m 1 N' Sal c? n o: ?mo ‘mrla %‘lf mdglggl%ge d%?ymgtggar]‘aorgetm(iegg ﬁlﬁﬁmn ?ur ?&)"’%% ger

massrlger sser
| 6slich und d I sein
Aussehen i s l;nf,régogbe u vﬁﬁ% asﬂeﬁﬁog% ol(%}tl Vi&%%é’gg \%H: 2!%9@ g{seg@gaibsgot“(u%r bung

bei der Xant(gjg&‘r&ine;sgg&ﬁ ki e igriredRr pq\ggﬂly@lrl nreaktlon (h) es besitzt
ei ne ;5t ar ke (RQrunb AR BFPAN VARG PRI PP4cRB dﬂor@cﬂ%ﬁ%ﬁﬁ abhisdePde 6 2 2 I pH
Ober f | i chenspaguving 1y soutisredqbéss M\asserpde) 25 * C wird auf 5-10-2 Nm (50
dyne/ cn) odqe) ilestizoigeé ding EsaR 3GiRstIublb idarRil1@Ehanol, I'éthanol, I'acB®AS st'dRérathyige,h du
Noi i1'y) dur clf stngsdeet esteeiudd dne@evdre 46 chalvwauralpSierbrencougen \\Asser erniedrigt),
und (i) es i@ diptézéntacuna olgrition densdamdaagjorexaathehrotdiqug @hdané lafréacob@@ecda winhydrine,
CGenmi gehes ady iVaunepuisgante Gojcith dbmdsingtion devisl tetrsion spperfigiols dantonsB® sOpaxficisly de
Soj abohnenol'sasriure & 251Caenh réduitel & « SETY/mi (9P cneromy ab enoipe ffelle qye aneswste 2vac dem
\Ggmi sch enu pigipdtre o Naibp par agigition del 164 (@arPoidalcls cplpich delpay pureladtur ch
gekennzel chifbl @ upr;pyissgnio ¢appgitd Fﬂlé'ﬁ?ﬂﬂ?ém? 9/¢vr, mejpnga 9epu °tl\?l“§‘1<‘l’°es°l apeantep s r
Soj abohnenpP{eins 3P % en pojds d'hulle despoisy AR 'FPaWpRF?E‘B?"L?EW'S'I Py ddjfiqa fle 1 g du
gekerhzel chﬁ@f’“'“ﬂ' 'a"ﬂeds gevm cht sdurchschnittliche Ml ekul arge- wicht im
Berelch % nach An uch du
gekonnz® 23“1@; fg g)% gﬁ b L FREDS 10 3R P Epifiate b BN RS,
i m Bereich Ef 000 liegt. 5. Verfahren zur Herstellung el nes
Tei | gbbgups,aglylch %npfams,an&a@&nq' B3 IR0 1S BERR hiMSudre FARHEE PodSlse i rorgE he et
daB nman eifyg deproteln einer rstufigen baubehan ung best ehend
aus ei ner Konbi nat i on von (A) Hydrol ysebehandlung mt Alkali mt (B) ein
oder el ekgduit ARALIR SSBALaEATS Bardiidquél (b poids rdideaatelvhdyb® bn Paids ditde faidipBE
Saur e, Enzyooo $oosbat i onsmttel und Reduktionsmttel unterwirft. 6.
%rfahren nach Anspruch 5, dadurch gekennzel chnet, daB die
Hydr ol y 8.e lretudad] baun grépater unQurodilie e Mmauamrandlewogm(t&)e shivard hay ebdhidicstion ; qli
comprend la soumission d'une protéine de grain & un traitement de dégradation & plusieurs étapes
consistant en une combinaison de (A) un traitement d'hydrolyse avec un alcali avec (B) un ou plusieurs
traitements de dégradation avec I'un quelconque d'un acide, d'une enzyme, d'un agent oxydant et d'un
85 agent réducteur.

6. Procédé suivant la revendication 5, dans lequel le traitement d’hydrolyse (A) est conduit avant le
traitement de dégradation (B).

40 7. Procédé suivant la revendication 5, dans lequel le traitement de dégradation (B) est condult avant le
traitement d'hydrolyse (A).

8. Procédé suivant la revendication 5, dans lequel le traitement d'hydrolyse (A) est effectué dans une
solution alcaline aqueuse diluée & une température de 60 & 180° C pendant une période de 10 & 600
45 minutes.

9. Procédé suivant la revendication 5, dans lequel le traitement de dégradation est effectué dans une
solution d'acide aqueuse dilue & une température de 60 & 120° C pendant une période de 10 & 600
minutes.

50

10. Procédé suivant la revendication 5, dans lequel le fraitement de dégradation est effectué dans une
solution agqueuse d'une enzyme ayant une activité protéase 3 une température de 10 & 60° C pendant
une période de 60 & 600 minutes.

55 11. Procédé suivant la revendication 5, dans lequel le fraitement de dégradation est effectué dans une

solution aqueuse diluée d'un agent réducteur 2 une température de 10 & 100° C pendant une période
de 10 & 800 minutes.
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15 7. Verfahren nach Anspruch 5, dadurch gekennzel ohnet
Abbaubehandl ung (B) vor der Hydroly- sebehandl ung (A) durcH”IlPMIl}llIﬂ"Mlll", _
Ver fahren nach Anspruch 5, dadurckP Q@i@Atw® chnet, daB die _
Hydr ol ysebehandl ung (A I n e| ner verdUnnten wissrigen al kal i schen LUsung

bei ei ner at.ur von s 180 C fU eine Zeltspanne 20 von 10 bis
‘faa°" 9 daqs.|equoh, [ecpitoment, de\degradation est effegiué, dens une
PR ichi AR gl B i ey et oA

sauren Losung %el el ner Tenperatur von 60 bis 120- C fU eine ﬁEI tspannﬁ 5
von 10, bi 0 erfahren,.na Ans

dadur ch ag' m&d%whﬁmq ﬁ% (ﬂh\%béwuL 0%?{\ |nSIel|mr? LAY q'"é ool
Enzym osung mt Prot easeaktlwtlt bei einer Terrperatur von 10 b| S 60 * C

fUr el ne1&erdentdanshbramon qa8litd péur A9 abirbust Simetlhifes REREBRARE leV\brEtﬂil %eg%& 8?
Ver f ahr en I‘whlleodb&i%télﬁé'buﬁantﬁad}dﬁd;&mgﬁkennzel ohnet, daB die bau ung
in einer verdunnten wassrigen L6sung eines Reduktionsmttels bei einer
Tenper at 08. Agent air@lideans la hodhté] sukant kirevendivatiod aitt ups3NitBsspRNY db9 allMehts &2Medd. NUL €N
durchgeffhrt wird. 12. Verfahren nach Anspruch 5, dadurch gekennzel chnet,
daB di e A&bashicamdlintintilagualité seivantla ravenditaiionté,muiEst utilisé paaraiss bly@hts bOBIPes | NES
Oxidationsnmittels bei einer Tenperatur von 10 bis 100 1 C fU eine
Zei t spAniE Aaspt amsligsnt lagpelitd suiMantdm redendisatige 1 4.aut eshiiliss pobiSdes\tegduitsiaitens maté$
Anspr uch 5 CrOmAYr ch gekennzel chnet, daB das Wi zenprotein Wi zenkl eber,

WBi skl e oder abohnen rotein ist. 40 14. Qualitftsverbasserndes
l\/l ttel igg gl e'f‘ qualis Vé‘@n'ﬂ revgadiGation iy iy esy ulilisf oy desy aligents huileux

Yei | ah, aupr (‘f{t e| nes Proteins. 15. Qualitatsverbesserndes M tteI nach
Ans ruch wen [ | i enspittel . 45

Q,Ia|pl tit s%e es s"gg W‘%a'ft A mc‘f't ﬂ?é%@%q’?" ?ﬁ{"‘%? '\’/\%ﬁ’lﬂ’ﬁ?fda 'PG“""’T}”M

pr ot ei nhgg t ' esse des Mttel nac
Anspruch%14@ﬁr&€2§§£ﬁné%ﬁtgi ?{ﬁ‘z'garh%?dgg&'\%get?ﬁe{lhr g‘.’“?"z %tﬁ(ﬁeﬁchproduk te. 50 18.
Qual i LRt 54 eAgBR 96816 A6 Suil¥hi ih edvedaéatan%wéépmmée%n%ﬂ{ e}m%@ﬁn %&3[. pour des

enul gi er t e abhotbisioRiitk BRRIEY difficbmeont SoiuboP §ink IdaiC efakt | ves el “unf'assend
das in Anspruch 1 definierte Teil abbauprodukt eines Proteins. 56 20.

Cberi | | i ehergattidispesani\boui ks particiivs AbrBiéraate ArBdultée déﬁ?&d&ﬁﬁﬂ%ﬁmlle%la%roﬂﬁf‘e%&%ﬂs
@21. Overfl defemdicsioves Mttel nach Anspruch 19 zur Verwendung als
[6sungsvernittler far Ubliche oberfila- chenaktive Mttel, die in Wasser
kaum | s| 8% HAgenit igpergmt suivaifa Gvéh@iBatidd 82 Gililestlutilisé pour disperser des particules inorganiques 1
LI 11, 11 |ouNrgeniques difficilement solubles ou insolubles dans I'eau.

ona

Patentanspriiche
35
k./ 1. Teilabbauprodukt eines Proteins, erhalten aus einem Getreideprotein und gekennzeichnet durch die
folgenden Eigenschaften:
(a) sein gewichtsdurchschnittiiches Molekulargewicht (nach dem Gelfiltrationsverfahren) liegt im
Bersich von 500 bis 90.000,
40 (b) sein UV-Absorptions-amax liegt bei 260 bis 280 nm, und seine IR-Absorption liegt bei 1.400,

1.630 und 3.400 cm™",
(c) sein isoelektrischer Punkt liegt im Bereich von pH 3,9 bis 5,0,
(d) es besitzt eine Pufferwirkung (2 bis 25 ml 1N-Salzsjure ist erforderlich, um den pH von 100 ml
dessen 5-Gew.-%Iiger wissriger L&sung von 8 auf 2 zu emiedrigen),
45 (e) es ist in Wasser 18slich und unléslich in Methanol, Ethanol, Aceton und Ethylether,
(f) sein Aussehen ist ein blaBgelb - rotbraun gefirbtes Pulver,
(9) es zeigt Férbung bei der Xanthoproteinreaktion und der Ninhydrinreaktion,
(h) es besitzt eine starke oberfldchenspannungsreduzierende Eigenschaft (die Oberflschenspannung
von reinem Wasser bei 25° C wird auf 5°10~2 N/m (50 dyne/cm) oder weniger (gemessen mit einem
60 Tensiometer nach du Noiiy) durch Zugabe von 0,1 Gew.-% davon zu dem reinen Wasser erniedrigt),
und
(i) es besitzt eine starke emulgierende Eigenschaft (100 g eines Gemisches aus Wasser und
Sojabohnendl, welches mindestens 30 Gew.-% Sojabohnend! entiit, kann vollstindig durch Zugabe
von 1 g davon zu dem Gemisch emulgiert werden).
55

2. Produkt nach Anspruch 1, dadurch gekennzeichnet, daB das Getreideprotein Weizenkleber, Maiskle-
ber oder Sojabohnenprotein ist.
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22. Dispergiermttel fU Telichen unfassend das in Anspruch inierte :
‘ Tei | 'abbaupr odukt eines Proteins. 23. Dispergiernittel nach ij—lﬂﬂmﬂgiuuz”ﬂ"”’" :
Verwendung zur Di spersion anor gaEP 028@a19Bbr or gani scher Teil s [
wasserunl 6slich oder kaum wasserlbslich sind. 8 10 15 20 26 30 35 40 45 50
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10.

1.

12,

13.

14.

15.

16.

17.

18.

19.

21.

Produkt nach Anspruch 1, dadurch gekennzeichnet, daB das gewichtsdurchschnitiliche Molekularge-
wicht im Bereich von 700 bis 70.000 liegt.

Produkt nach Anspruch 1, dadurch gekennzeichnet, daB das gewichtsdurchschnittliche Molekularge-
wicht im Bereich von 17.000 bis 70.000 liegt.

Verfahren zur Herstellung eines Teilabbauprodukis eines Proteins nach Anspruch 1, dadurch gekenn-
zeichnet, daB man ein Getreideprotein einer mehrstufigen Abbaubehandlung bestehend aus einer
Kombination von (A) Hydrolysebehandliung mit Atkali mit (B) ein oder mehrerer Abbaubehandlungen mit
einem Mittel aus der Gruppe S3ure, Enzym, Oxidationsmittel und Reduktionsmittel unterwirft.

Verfahren nach Anspruch 5, dadurch gekennzelchnet, da8 die Hydrolysebehandlung (A) vor der
Abbaubehandlung (B) durchgefiihrt wird. '

Verfahren nach Anspruch 5, dadurch gekennzeichnet, da die Abbaubshandlung (B) vor der Hydroly-
sebehandlung (A) durchgefiihrt wird.

Verfahren nach Anspruch 5, dadurch gekennzeichnet, da8 die Hydrolysebehandlung (A) in einer
verdlinnten wéssrigen alkalischen L&sung bei einer Temperatur von 60 bis 180° C flir eine Zeitspanne
von 10 bis 600 Minuten durchgeflihrt wird.

Verfahren nach Anspruch 5, dadurch gekennzeichnet, da8 die Abbaubéhandlung in einer verdlnnten
wissrigen sauren LOsung bei siner Temperatur von 60 bis 120° C fiir eine Zsitspanne von 10 bis 600
Minuten durchgeflihrt wird.

Verfahren nach Anspruch 5, dadurch gekennzelichnet, da8 die Abbaubehandiung in einer wissrigen
Enzymi8sung mit Proteaseaktivitit bei einer Temperatur von 10 bis 60° C flir eine Zeitspanne von 60
bis 600 Minuten durchgefiihrt wird.

Verfahren nach Anspruch 5, dadurch gekennzeichnet, daf die Abbaubehandlung in einer verdiinnten
wissrigen L&sung eines Reduktionsmittels bei einer Temperatur von 10 bis 100° C fiir eine Zeitspanne
von 10 bis 600 Minuten durchgeflihrt wird.

Verfahren nach Anspruch 5, dadurch gekennzeichnet, da8 die Abbaubshandlung in einer verdlinnten
wissrigen Ldsung eines Oxidationsmittels bei einer Temperatur von 10 bis 100° C fir eine Zeitspanne
von 10 bis 600 Minuten durchgeflihrt wird.

Verfahren nach Anspruch 5, dadurch gekennzeichnet, daB das Weizenprotein Weizenkisber, Maiskle-
ber oder Sojabohnenprotein ist.

Qualitéitsverbesserndes Mittel fiir Lebensmittel, umfassend das in Anspruch 1 definierte Teilabbaupro-
dukt eines Proteins. .

Qualititsverbesserndes Miitel nach Anspruch 14 zur Verwendung flr stéirkehaltige Lebensmiitel.
Qualitéitsverbessemdes Mittel nach Anspruch 14 zur Verwendung flir proteinhaltige Lebensmittel.

Qualitdisverbesserndes Mittel nach Anspruch 14 zur Verwendung flir cremige verarbeitete Milchproduk-
te.

Qualititsverbesserndes Mittel nach Anspruch 14 zur Verwendung flir emulgierte &lhaltige Lebensmittel.
Oberfl&ichenaktives Mittel umfassend das in Anspruch 1 definierte Teilabbauprodukt eines Proteins.
Oberfléichenaktives Mittel nach Anspruch 19 zur Verwendung als Detergens.

Oberfldchenaktives Mittel nach Anspruch 19 zur Verwendung als L&sungsvermittler flir Uibliche oberfl3-
chenaktive Mittel, die in Wasser kaum 18slich sind.
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vomenn I

22. Dispergiermittel flr Teilchen umfassend das in Anspruch 1 definierte Teilabbauprodukt eines Proteins.

23. Dispergiermiitel nach Anspruch 22 zur Verwendung zur Dispersion anorganischer oder organischer
Teilchen, die wasserunldslich oder kaum wasserl8slich sind.
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