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LEEErrrernre/ ilhd///yl/1111/il1/ ..159159* ' GO0002* A nethod for the

pr od \m\\(ransparent protein gel BACKGROUND OF I Field
of t ““\ The present invention rglates to a rreth @lﬂ
producti Qpe®d a transparent protein gel, wherein a transparep |n gel

can be produced by steam heating of general protein 10 vmthou e| ng
limted to a swall ow s nest and furthernore, a high quality of transparent

protein gel aAcagtheapregduerd pebhdctesneesirakl yrénts@\ﬂr@ﬁtte[@x@te@_rnotg@m of a
|l ow price in the form of powder and /or crushed material and/or slurry
and/or the like. 15 2. Description of the Prior Art A transparent protein
gel is known as a high-quality food material such as a jellyfish, a
shark's fin and a swallow s nest which have been eaten by preference from

ol den tines because of the uni However, sonme of themare
rare and 20 expensive due to PﬁgKEBﬁpﬁgd %eggﬁpﬁgg()NPartlcul arly, the price
of a petyel's nest is soaring due to the decrease in nunber by
overexploitation and fromthe standpoint of the conservation of rare

ani mal s. ProterRegal sehake hRGBnYEbKLI zed as various soft nmaterials for
daily necessities such as a contact lens in recent 25 years. Therefore,
many attenpts to Thempresegit yinakneiadderkelaies hitoh-aualethod rAospatent

protein gel using an inexpensive raw material have been accumul ated
because it sPEpPUFEAPPRE BahgansPaReatWWHRt &R g€l wherein a transparent

protein gel can be produced by steam heating of general protein
10 without being limited to a swallow's nest and furthermore, a
high quality of transparent protein gel can be produced using
especially a raw material protein of a low price in the form

of powder and /or crushedmaterial and/or slurry and/or the like.

15 2. Description of the Prior Art
A transparent protein gel is known as a high-quality food
material such as a jellyfish, a shark’s fin and a swallow's nest
which have been eaten by preference from olden times because
of the unique chewy texture. However, some of them are rare and
20 expensive due to the limited resources. Particularly, the price
of a petrel’'s nest is soaring due to the decrease in number by
overexploitation and from the standpoint of the conservation
of rare animals. Protein gels have been utilized as various soft
materials for daily necessities such as a contact lens in recent
25 years. Therefore, many attempts to form a highly value-added
and high-gquality transparent protein gel using an inexpensive
rawmaterialhavebeenaccumulatedbecauseitsapplicationranges
in a wide variety.

The following methods for the production of a transparent



The foll ow ng methods for the production of a transparent 2 protein gel
have been so far known: a nethod by heating [A M Hermansson, Soy protein
gel ation, JACCS, 63, 658-666(1986), T.Nakanura, S.Uum and T.Mori,
Mechani sm of heat-induced gelation and gel properties of soybean 7S

gl obulin, Agric. Biol. 5 Chem, 50, 1287-1293(1986), Ml ded feather and
production thereof (The official gazette of Japanese Unexam ned Patent
Publ i cati on No. HEI 8-245807)], a nmethod by heating after desalination

[N. Ki tahat aprEtePRI \gdT 28HEBBCHebn 850 8Fa80(KP&M] . a andBIdWdphY Hheatidy
under strong al kali or strong acid [ N. Kitahata, 10 E. Doi, Fragrance J. 8,
81-85(1981) [ A.HM.Hetrhadsbynr, exdy pedveinge lading ,f BAOYS A63d 658 56 8GN0
Chta, N.et al., J.Food Sci., 57, 86-90 (1992) 1, a nethod by heating with
t he additi ofi.-Nekamugh, SHIUfumiki argadaMoyi.KiMedkanksm PSodextocasbigas

Technol ogy, 15(1) 6- 15(19295*%. However, further _inprqovenent has been 1
request ed sPREBTERE AUHBEAMHP CHARFLOMRAY AN éPHlP W T opgrdC - Fiol .

sol utions, c., next, L ghs ' tr rent protein_ .gel can not been
obt ai ne a_nghﬁw-en ?1])19%' ag%gz g?%gﬁggéél’s%@;ﬁ no)%e%%h%gea‘ngs parch(fl t-chUéI ity
food materi g erBBE! i(GHeAblEE1 AR Fatedtel RS T AR SR dBmi ik Y OF
THE | NVENTI ON The present 1nvention provides a nethod for the production

of a transpaupnichtabai NNGCHEI®N246B807]10i o&- qediddy byanepateny LEtdei n
gel in arbitrary shapes can be produced by heating by 25 steama raw

mat eri al prdeeadinattiba [NHriivdhapbadE. Dodr.uEhadranaeel-i 8l &hdBF (k&L Whi ch

can be obtained at_a | ow price._To solve the_above-nentioned subject, the
present amethodbyheatingunder strongalkalior strongacid [N.Kitahata,

10 E.Doi, Fragrance J. 8, 81-85(1981)], a method by restructuring

using fatty acid as a core[Yuno Ohta, N.et al., J.Food Sci.,
57, 86-90(1992) ], amethod by heating with the addition of metal

salt[Y.Kinegawa, N. Kitabatake, Food Processing Technology,

15(1) 6-15(1995). However, further improvement has been
15 requested since the components change when protein is dissolved
in solutions, etc., next, a high-quality transparent protein
gel can not been obtained and then the above protein gels can
not be used as a high-quality food material, particularly, as
a high-class food material.
20
SUMMARY OF THE INVENTION
The present invention provides amethod for the production
of a transparent protein gel, whereinahigh-quality transparent
protein gel in arbitrary shapes can be produced by heating by
25 steam a raw material protein in the form of powder, crushed
material and flake which can be obtained at a low price.
To solve the above-mentioned subject, the present
inventors have studied variously, first of all, using a rare

and expensive swallow’'snest and found that a transparent protein



I nventors have studied variously, first of all, using a rare and expensive
swal l ow s nest and found that a transparent protein 3 gel can be obtained
in the manner that fine scraps of a swallow s nest used as a raw nateri al
protein are swelled with distilled wateg overnight and then the swelled
scraps are placed in a closed container, followed by being heated in an
autocl ave. The present 5 inventors have found the information that the
regenerated transparent protein gel thus obtained is superior with the

regards to gBe dHOBerdh€simels AnathdRANGRrOEhA f F13RAE 8PEYs 0¥ KRLIVW ' s
browning, flexibility, smooth texture and flavor. Furthernore, the present

I nvent ors haestfused ddat rawandegeiel givote irearedsdl béd (wibtheidi saciddredi ng
to the present invention can be generall applied to the other proteins
such as eggvatBumvermsighthand them the swaiﬂgglmnmrg@}b@&ﬁ Bxercd@sedri ed
soym | k, henogl obi n and i resent. i nventors have acconpl ishted

the present ©° ﬁ?éﬁ??orﬁ%i‘@%‘% B:P’tl?-%%libﬁafrﬁ g-? 28 Y RGAAVE hENG R .
| nventi o r%@&fﬁ%bﬁ*g WS d O#J;L?P{‘ﬁn@he' ti%%rrrﬁir?ﬁ @ditflgr o n%rﬁ%dc"écé lon

of a transparent protéin ge characterize raw material protein

i's processedrhlyspdPeditePPoteai uneals tosrihegt 18f shperdvwe! Wirth RiRssure
of the raw material protein; ( A nethod for the production as descri bed

above in itesgardswethepropeat ied suchlagpdeyeea diSthansparenty) degmiehod
for the production as described above initem1 25 or 2, characterized in
that the fophbsfowningy Fbexibhlipy osBeathitexyjamecandfidavere Fydreunane. al
and/or Slur%ﬁé present inventors have found that the regeneration method
10 of protein according to the present invention can be generally
appliedtothe other proteins such as eggalbumin, bovine albumin,
lactoglobulin, soybean extract, dried soymilk, hemoglobin and
fibrin. The present inventors have accomplished the present
invention after further studying.
15
Namely, the present invention relates to the following
items:
(1) A method for the production of a transparent protein gel,
characterized in that a raw material protein is processed by
20 steam heating under the effect of the swelling pressure of the
raw material protein;
(2) A method for the production as described above in item 1,
wherein a raw material protein is non-gel;
(3) A method for the production as described above in item 1
25 or 2, characterized in that the form of a raw material protein
is powder and/or crushed material and/or slurry;
(4) A method for the production as described above in any of

Items 1 to 3, characterized in that the raw material protein

is fine scrap of a swallow’'s nest;



(4) A nethod for the production as described above in any of Itens 1 to 3,
characterized in that the raw material -protein is fine scrap of a

swal low s nest; 4 (5) A nethod for the production as descri bed above in
any of items 1 to 4, wherein a heating tgnperature is in the range of 90
to 140C, (6) A nethod for the production as descri bed above in any of 5
itens 1 to 5, wherein a steamheating tine is in the range of 1 to 30 mn;
(7) A nmethod for the production as described above in any of itenms 1 to 6,

characteri zqa)i nath@tnéa dePt tle PHodtlornédedesica il OhbbdW MRt gAY bE
protein prior to heating is in the range 10 of 0.1 to 20.0 m; (8) A

nmet hod for titens ddtict4d pwhasredasar hbatliagovempearatyrefis iirerhelrangé, of
wherein stean1heating of a raw material protein is conducted in a closed
space; (9) A0 de&d &0 &:nedi cal product containing a transparent protein 15

gel produce y a nethod for the production as described above,K in any_of
e 1 to 83 18) TALR TOF OMRATUE LS ah HoF R PROVECAROSTRIBEN | s
a lens og a rtificial joint:.(11) SRALEN LY in_g ' n be
pr oduced5 bng%rrﬁeét %ogo 50 %$£?ﬁé %r%’%ﬁc‘ﬁ ieﬂ(gen asnﬁtetslﬁ% tﬂ%dggbgi\}g ]l\é\%hégyggf
itens 1 to §; +A”® [@ig). A regenerated transparent protein gel produced by
steam heating. 25 BRI EF DESCRI PTION OF THE DRAWNGS Fig.1 (a): the result
of anal ysi s (an t hemeébtrof fextthe production as described above in any of

items 1 to 6, characterized in that a quantity of water added

to 1g of raw material protein prior to heating is in the range
10 of 0.1 to 20.0 ml;

(8) A method for the production as described above in any of

items 1 to 7, wherein steam heating of a raw material protein

is conducted in a closed space;

(9) Afoodor amedical product containinga transparent protein
15 gel produced by a method for the production as described above

in any of items 1 to 8;

{10) A medical product as described above in item 9, which is

a lens or an artificial joint;

(11) Atransparentproteingel, which canbe produced by amethod
20 for the production as described above in any of items 1 to 8;

and

(12) A regenerated transparent protein gel produced by steam

heating.

25 BRIEF DESCRIPTION OF THE DRAWINGS
Fig.l (a): the result of analysis on the chewy texture
of a targeted best swallow’'s nest commercially available by
Texturometer.

(b): the result of analysis on the chewy texture



of a targeted best swallow s nest commercially available by Texturoneter.
(b) : the result of analysis on the chewy texture 5 of a transparent
protein gel produced in Exanple 1 according to the present invention
Fig.2: a questionnaire used for sensory apalysis of the targeted product
and the regenerated product 5 DETAI LED DESCRI PTI ON OF THE | NVENTI ON The
present invention can be applied to general protein such as keratin,
col l agen, gelatin, gluten, egg al bum n, bovine albumn, |actoglobulin,

| act oal bumi g¢ HeﬁEHhQBhBenﬁ01696@81&09632'[paﬂ&ﬁu@é@ ih bERhfip {811 kadBAHBINY
whi ch may have the form of powder, crushed material, slurry and the I1ke.

These pr ot eitos they preseat- dalveatigel according to the circunstances. They
can al so be used imedi ately after producing or gathering or harvesting
and can be the soFdgl.Red guegtdmnnaliesasgd fndt sbrsbrikeanahyshsaof the
generated in the food processing. . The present jnventors have found that a

raw mat eri altaFgetsdePEOINCF ROk H%}eﬁ%é’zfrﬁatﬁ?dierprt%cé"ffect of swelling

pressur t hereof other than the exterior pressure. The present inventors
have al so found that such a swelling 20 pressure has an effect of

di ssol ving a raw mat er ipgraAti®ipeipkddhpAaioN o ifHeC i BN ridh @ cl osed
condition with a certain volune. Therefore, the present inventors have

found that a noreTher ppepaneninpent £on @l veaaphaieldt aongenépal tpxottei@son
why a swelling pressure thereof can be utilized nore efficiently when 25 a
raw nat eri asughaekerad imgacetlagent @ehadfiner ghuteng egwpfibymin, bovine

albumin, lactoglobulin, lactoalbumin, hemoglobin, soybean
10 extract and f£ibroin (silk protein) which may have the form of
powder, crushed material, slurry and the 1like.

These proteins may be non-gel or gel according to the
circumstances. They can also be used immediately after producing
or gathering or harvesting and can be the so-called fragment,

15 scrap and the like, which are generated in the food processing.

The present inventors have found that a raw material is
preferably heated by steam under the effect of swelling pressure
thereof other than the exterior pressure.

The present inventors have also found that such a swelling

20 pressure has an effect of dissolving a raw material protein in
water sufficiently in a closed condition with a certain volume.
Therefore, the present inventors have found that a more
transparent protein gel can be obtained for the reason why a
swelling pressure thereof can be utilized more efficiently when

25 a raw material protein is heated by steam after having swelled
the raw material with water to a certain extent than when a raw
material protein is heated by steam after having completely
swelled or without swelling. The swelling pressure is preferred

to be 10 to 20kg/cm®* although it can not be applied



the raw material ‘wth water to a certain extent than when a raw materi al
protein is heated by steam after having conpletely swelled or wthout

swel ling. The swelling pressure is preferred to be 10 to 20kg/cn? al t hough
it can not be applied 6 wunconditionally_,since a swelling pressure varies
depending on kind of raw material, ratio of water, tenperature, container
and the like. It is preferred to add water to a raw material protein 5 for
swel ling thereof. To ig of raw material protein about 0. 1 to 20. 0 n1 of

water is adggdonbihoualiny £71c8% HRIAARY BecuERNdhti 008l Neis e

degree of transparency va I es epen I ng rat1 o of t mater

However, inkehdebr tawahdeénia higdto tdﬁﬂ%@”&dﬁfp&ﬂﬁhﬂﬁ' sWrnter
browning, 10 relative to 1g of raw material protein, about 1.6 to 3.0 of

wat er, prefendbitheabdke.l. 75 to 2. 5m of water is added. A flexible and
hlghly transparent protein gel with |ess browning can be obtained when a
raw material prot&tnial PB@\EG%T@eGV\}é?Ia@)@é?ﬁ%tto(ﬁ nay matEmigharataiq her

heati ng.b | nPeEcaval EEEF TeRshheatior 16 al et paegugiop kgt Popesuf bt
about ot ofovgheh hi U05drE LIk LA TRsl A ARPALEN AN

flexible proteln ge transparent protern uce

that 20 a pavwoRatiedbakinkot Qiﬁ'ceSVﬁ{é edey rféé vvarertﬂén@ﬂ&lfélnwt 8farics
confined in a narrow space. Such a closed space is given by e.g. an

appar at us wilependiagsempdes jipybfheheseidifefdronl siadeirs f Howepeeyein icrddr om
adhesion is further put between pressure-tight boards nmade of netal and
the |ike an8§°ofabtasedavhighhby| txangparent protein gel without browning,

10 relative to 1lg of raw material protein, about 1.6 to 3.0ml of
water, preferablyaboutl.75to02.5mlofwater isadded. Aflexible
and highly transparent protein gel with less browning can be
obtained when a raw material protein allows to swell overnight
afteraddingwater rather thanwhenwaterisaddedtoarawmaterial

15 protein just before steam heating.

In case a swallow’'s nest is used, to 1.00g of swallow's
nest, about 2ml of water is added in order to obtain the most
transparent and flexible protein gel.

A transparent protein gel is produced in the manner that

20 a raw material protein, swelled with water or added water, is
confined in a narrow space. Such a closed space is given by e.g.
an apparatus wherein a sample put between Teflon sheets for
prevention from adhesion is further put between pressure-tight
boards made of metal and the like and fastened with bolts, or

25 an apparatus wherein a Teflon spacer with notch having the
objective shape is additionally inserted between Teflon sheets
in the above-mentioned apparatus, or an autoclave and the like.
It is preferred to be a closed container such as an autoclave.

However, it is not necessarily limited to a pressure-tight



25 an apparatus wherein a Teflon spacer with notch having the objective
shape is additionally inserted between.Tef Ion sheets in the

above-nmenti oned apparatus, or an autoclave and the like. It is preferred
to be a closed container such as an autogl ave. However, it is not
necessarily limted to a pressure-tight cont ai ner. Then, spacer, w ndow

(notch) and the like are not necessarily required. A transparent protein
gel is produced by heating a raw naterial protein swelled with water or

added wat er oih £ gk 9ernanNe8hatRACI Nadh o haEcR) CA e I &Sl el L0

heat a rawmateriral protern in an autocl ave ereln heating w noi sture is

possi bl e shBegsaatdWnmekguiakdgprotein is not dissolved by heating w thout
noi sture even if it is heated with a high tenperature. However, it is

possi bl e to produBetrmanspaseateptopebhegal gt myodeadd gy Hertind d araye

heat capacity. The heating tenperature is in the range of about 95 to

140C, pref eMabpyiph PRetedhgivetledotith Mates ersaddnd vaker iekih dgndene is

in the range of about, 3 to 30 mn., preferabl i n_.the range of agbout 5 to

15 i, SrooBRRGI ARAR LI eR AErRNA L6 R RF TR LS Peek IR ot

pref er abl € hop S0 f 80uehRG Gye i il Phe 0t 1 BEGHTTIn I O3 P10 WDs ol
swal 1o arent

regards to S nest, the nost transp protern gel “I's obtal ned

when it is Beabeth phwivdkri#1 pEOtEiin. is hod @fE£SSVved By hast Peghiitthdut
steam can be either an ordinary 20 pressure or a higher pressure. The

i ncrease i nmpissareeeven ifr ftersahlentaldowtt.alhtigh?femperabyra. prosesiamre,
gauge. A trz_anSfarent protein gel with arbitrary shapes can be obtained by
usi ng an aufdctawresgitle toppEpfpeespdgansppgiant protein gel by heating

10 with large heat capacity.

The heating temperature is in the range of about 95 to
140°C, preferably in the range of about 110 to 125 °C and the
heating time is in the range of about 3 to 30 min., preferably
in the range of about 5 to 15 min. Too high heating temperature

15 and prolonged heating time are not preferable for some food since
the color of protein turns brown.

With regards to a swallow’s nest, the most transparent
protein gel is obtained when it is heated at 120 °C for 10 min.
The pressure during heating by steam can be either an ordinary

20 pressure or a higher pressure. The increase in pressure is
preferably about 0.1 to 20 atm. by a pressure gauge.

A transparent protein gel with arbitrary shapes can be
obtained by using an autoclave with a specific shape. There can
be usually obtained a film-like shape or a sheet-like shape.

25 Either shape can be changed to a fine noodle-like shape by cutting
with a cutter and the like. The thickness and length of a
transparent protein gel can be changed arbitrarily by forming
withacontaineror cutter and the like. Thus obtained transparent

protein gel is of high industrial utility value, e.g. due to



be usually obtained a filmlike shape or a sheet-|ike shape. 25 Either

- shape can be changed to a fine noodle-like shape by cutting with a cutter
and the like. The thickness and |l ength of a transparent protein gel can be
changed arbitrarily by formng wth a cgntainer or cutter and the |ike.
Thus obtained transparent protein gel is of high industrial utility val ue,
e.g. due to 8 the resistance to sterilization by heat after the process of
charging containers with protein such as bottling. A transparent protein

gel is prodpggdr8yigthREL NP tfier PIWSA €80n PRRIAY &5 tUr AHAW RIS %'f
protein by changing 5 conditions such as concentration, pressure and

t enper at ur echByglihgsceheaihbest wAghppeoessn hudhoambbugmgps buried in
the interior of protein nolecule are exposed on the surface and subject to
hydr ophobi c i nt erActransp&oastqpeoteyn gedgiegprirdncegr byi piltatriiog die
gelification are caused by ionic 10 bond, hydrogen bond, hydrophobic bond,

i nt er nol ecuPRYSE6A&e PTOPREAARS il &r TaNd Makerdifdi TP Q1R nPEr SBengdnguch’

| d |
2 transgar LrpRgarighs, ArEBoar Rt PeR P aRabhg, REes sk Aol rERRRRAEEslr! o0k
experinents by try ¥ad?ﬁs‘35’i:85m hBStle%?dEeéé‘Vﬁ?HS}BﬁhB%‘i% éPc‘!x‘f-Bé ¢thra JEet hod

of the production hi ghly tranSparent profteln gel or~a regenerated
protei n gel inwheé lnterdforaolfi ﬁﬁoﬁ@ﬂﬂ&ﬁ&lé&ul@h&% eftpbBedf 6h | tvé RGirFRIcY S:

20 1) Less browning in the steam heating process 2) Superior transparency
3) Sufficieandl eagbhed}y Cbod hpiecplaokic interaction. Consequently,
aggregation, precipitation and gelification are caused by ionic
10 bond, hydrogen bond, hydrophobic bond, intermolecular force,
intermolecular and intramolecular interaction such as covalent
bond.
With regards to a protein gel, there is an opaque gel or
a transparent gel of three-dimensional networks.
15 After repeating various experiments by try and error, the
present inventors have invented a method of the production for

a highly transparent protein gel or a regenerated protein gel

which is of a high commercial value in the following points:

20 1) Less browning in the steam-heating process
2) Superior transparency
3) Sufficient length
4) Good appearance
5) Superior flexibility
25 6) Good chewy texture

7) Excellent fragrance

Foods according to the present invention are characterized

in that a transparent protein gel is contained as the component



5) Superior flexibility 25 6) Good chewy texture 7) Excellent fragrance
Foods according to the present invention are characterized in that a
transparent protein gel is contained as the conponent 9 substance. The

ot her substances, e.g. foods or food conponents known per se and the |ike
can al so be contained. Those ot her conponents are not specially restricted.
The foods according to the present invention are, e. g. gelatin gel, egg
5 white, soybean curd, cheese, jelly, soup of swallow s nest, soup of

shark's fingagdthhgel.i ¥fe JHSEOKEbstANLEANSPAG EHodHL LS Fo8E! cdnpdtfddd£ed
for various purposes in the nedical field. For instance, It Is utilized

for the phahowaecpeircale phdpahat laket eahn@l1e@y Heolcdnfaioedlg t he 10
difficulty in dissolving a freeze-dried pharmaceutical preparation in an
i nj ect abl e ¥bbeei obthexiqunpaneritfs exei oot cfreciallanspsteictedot Ehe fyxids
(nmetastable state between liquid and solid), an artificial |ens, nedical
pl ast ers an8CEPESLNLetOSERR iRT&ALHY HAVIARd O, a3t Sof - c3RL 7L 2RIV £P9

cont act 51 ch! a2 h Hinds irdeke JEATE. ciot® el ed i f R anPE . SO abi o

body war nmer _¢g e .0 hr, t aphy as a kind of chromatography and
the Iike. 28fE§kﬁ%EEEE%E?a%€ﬁéﬁ%%?}ggkﬁf egg al bum n powder (Wako Pure

Chem cal | ndustr Megeoklet, lof rdiEFL2EN L PRELBUR dol Bs BEL Li 288 Forantr oWy
of purified water was added dropw se and softly to swell it

purposes in the medical field. For instance, it is utilized for

the pharmaceutical preparation technology for improving the

10 difficulty in dissolving a freeze-dried pharmaceutical

preparation in an injectable solution using vitrification of

a transparent protein gel (metastable state between liquid and

solid), an artificial lens, medical plasters and pressure

sensitive adhesives, a part of cartilage of an artificial joint

15 and the like. Furthermore, it is utilized for a soft contact

lens, water-sustained release particles for a disposable

portable body warmer, gel permeation chromatography as a kind

of chromatography and the like.

20 EXAMPLES
Example 1
1.0 of egg albumin powder (Wako Pure Chemical
Industries.Ltd.Lot.TPG6626) was put in a petri dish and 1.0ml
of purified water was added dropwise and softly to swell it
25 sufficiently. The swelled sample was inserted between Teflon
boards using a stainless steel container and was heated by steam
in an autoclave. A Teflon spacer of 0.5mm thickness with a window
of 5cm x 5cm was used. The heating condition was set at 121°C

for 15 min. After heating, the properties of egg albumin were



25 sufficiently. The swell ed sanple was inserted between Teflon boards
using a stainless steel container ,and was heated by steam in an autocl ave.
A Tefl on spacer of 0. 5mmthickness with a window of 5cm x 5cm was used.
The heating condition was set at 121C ]:jﬁi 15 mn. After heating, the
properties of egg albumn were 10 foun 0 be a yellow sh white,
transparent, flexible gel sheet of 5cmx 5cm Exanple 2 5 Two ki nds of
flake-1ike swallow s nest, (1) DF794 sanple (without heating) and (2)

OFO0L, SarT EghRcEd RAALFLy ey iLiDe VLSl B, A0 MEag raiad nenn

of about 3 ¥¢ FQSxMgLmont ai ni ng powder, (2) DF881 sanple: a m xture of
porous board-like nmaterial, crushed material and powder, lighter in color
t han DF794 sanple. To each 1. Og sanple weighed, 10 ml each of purified
water was added to swell sufficiently. The swelled sanples were 15 set in
st ai nl ess sEmempdentai ners in the same manner as described in Exanple 1 and
were heated by steamin an autoclave. Consequently, transparent gel -1i ke

filns e formedTVA WW%&fhfléﬁﬁpFéEer%V@%l‘%q"és% r’(?fs"ch Hér%t sample

pre-treatne 7 e at| fter

trial to fo?W%EEFPzﬁéepaZ‘fr%ﬁ’ Sé\fql Qﬁq %‘ r&ﬁ 3%’ Sut rel?é:f“r?g a s%a‘%\w S
nest with awtagegeatswm)e%&efé erﬁéatféwt@ N&eam NTBEY11wsheet s of Teflon
board inserted a Tefl on spacer

Properties:
(1) DF794 sample: a pale brown flake-like sample of about 3 x
10 5 mm containing powder, (2) DF881 sample: a mixture of porous
board-like material, crushed material and powder, lighter in
color than DF794 sample.
To each 1.0g sample weighed, 10 ml each of purified water
was added to swell sufficiently. The swelled samples were
15 setinstainless steel containers in the same manner as described
in Example 1 and were heated by steam in an autoclave.
Consequently, transparent gel-like £films were formed in the both
samples regardless of different pre-treatment. DF794 sample
(without heating) was softer.
20
Example 3
A trial to form a transparent gel sheet was carried out
using a swallow's nest with a larger stainless steel container.
Namely, 2 sheets of Teflon board inserted a Teflon spacer (4.5
25 x 12cm window, 0.5mm thickness) were set between 2 sheets of
lcm thickness stainless steel board (20 x 1l0cm). 1.3g of a
flake-1like sample was taken and added dropwise 2.6 ml of purified
water and softly to moisten. The apparatus was fastened with

bolts or clips after 5 min. and heated by steam in an autoclave.



25 x 12cm wi ndow, 0.5mm t hi ckness) were set between 2 sheets of 1cm

t hi ckness stainless steel board (20 x:10cn). 1.3g of a flake-like sanple
was taken and added dropwise 2.6 ml of purified water and softly to

noi sten. The apparatus was fastened with1 bolts or clips after 5 mn. and
heated by steamin an autoclave. 11 The:%eating condition was set at 121C
for 15mn. Af ter finishing , a transparent f lexible f ilmof a swallow s
nest was obtained. The filmtaken out was cut to an irregular fine

need| e- | keTﬁQaHEa‘é’Ekg E%ﬁﬁgﬁéno&ag dEEQS%ﬂHﬁr:L]fc;H}%)IC%SnEx?.a”pl € was

transferred to a glas ott and a 0 sugar sol ution

followed by st eam_ﬁtefifliinamm@,iant@@nsga@éﬂ;amexabuerﬂq&p@i AGwaha oot | e.
The heating condition was set at 121C for 7 mn. After finishing the

sterilizatinastthesfovedinedit Tisarfillen takennsutreaspawtento ard ixrregullae- | | ke
shape. It can resist_ 10 transportation and storage since no breaking of
shape occur§ingreedles bikeidmrermidhoBEiFReEStoBIR PadccnBtbeBt eiThe&utcan

0 At L B4 5 SPBESE RS U S A 7 «
I | abl I I . ' i '
svatabl o Suhen Tesln, 5 BEMRLE: SrbBr oL P AP eSS |

Exanpl € 3 vwagtebicagdiifd ¥naSnditis, ithetnébexhyl®ondidli®on HaY e awtisre
measures 20 by scissors, cutter, noodle nmachine, pasta nmachine and the |ike
can be enpl ged7 mihi nefyer uf irsisthlngy theesttemialsi xht iash j nthee fiirediyt atuton
dryer. The dried material is well preserved. Wen it is soaked in water,

t he obt ai nefampiemenaiggtvanspagent aAprd anoodle-like shape. It canresist

10 transportation and storage since no breaking of shape occurs
due to vibration. Thus obtained transparent protein gel can be
utilized industrially since the appearance after bottling and
sterilization and the chewy texture are similar to a commercially
available swallow’'s nest.

15
Example 4

In order toobtainadried fine string-like swallow’snest,
the gel sheet of a swallow’'s nest obtained in Example 3 was cut
finely as it is in a flexible state. Any of cutting measures

20 by scissors, cutter, noodle machine, pasta machine and the like
can be employed. A finely cut swallow’s nest was dried in a
circulation dryer. The dried material is well preserved. When
it is soaked in water, the obtained material can be used with
the former flexibility and transparency. The dried material can

25 be directly put in a soup and the 1like.

Example 5
Using the fine string-like dried regenerated swallow's

nest obtained in Example 4, a Chinese soup with a swallow's



the fornmer flexibility and transparency. The dried material can 25 be
directly put in a soup and the like. -Exanple 5 Using the fine string-Ilike
dried regenerated swall ow s nest obtained in Exanple 4, a Chinese soup
with a swallow s 12 nest(crab powder agﬂ%soybean curd with swall ow s nest)
was prepared. The materials for 2 pers are given below. 5 Crab

(frozen) . . . . 40 g A swall ow s nest produced by steam heati ng

. . 10g (mashed in mater) Sake . . A | snall-spoonful
(hAx the aboy an 1 o y ;
be. (1000) SeArlEheR ﬁ%ﬁgé h§9¥ B85belR SOLRTERYEASIBNEE pasivionne” ° 1
pc. bAtSUbﬁrepared . . . . bg Egg . . Ipc
15 Chi nese Soup stock. . . . . adequately e.g. for 2 or 2 1/2 persons
Sake . . . . . 1/2 large spoonful Salt. .
3/5 smal | spoonful Soy sauce. . . .. 1 small spoonful 20

Dogtooth viol et sThechaterialst for avaer$0hargeesgmmﬂhubelvnter -
2 large spoonful (1) As for the sanple of swallow s nest “wash
it in wherCrab {£Tpzen) syrup and sprlﬂQle sake on it. As for frozen crab,
25 thaw it 1 90380.%,040hb ¥+ 2Rd 3RELALG 33K8nORebkingS "
.10g (washed in water)
Sake . . . . . . . . . . . .1 small-spoonful

(Mix the above materials in advance)

10 Cotton-soybean curd. . . . .1/3 pc. (100g)
Boiled bamboo shoot. . . . .30g
Dried shiitake mushroom. . .1l pc.
Mitsuba. . . . . . . . . . .5g
Egg. . . . . . . . . . . . . 1lpc.
15 Chinese soup stock. . . . . adequately e.g. for 2 or 2 1/2
persons
Sake. . . . . . . . . . . . 1/2 large spoonful
salt. . . . . . . . . . . . 3/5 small spoonful
Soy sauce. . . . . . . . . .1 small spoonful
20 Dogtooth violet starch. . . .a little over 1 large spoonful
Water. . . . . . . . . . . ..2 large spoonful

(1) As for the sample of swallow's nest, wash it in water if

it is in syrup and sprinkle sake on it. As for frozen crab,

25 thaw it, loosen roughly and sprinkle sake on it. As for
cotton-soy bean curd, cut it into lcm cubes. place them

on a plate, wash in hot water and drain them. As for boiled

bamboo shoot and dried shiitake mushroom soaked in water

and cut off its stem, cut them to lcm cubes.



cotton-soy bean curd, cut it into l1lcmcubes. place them on a plate, wash
in hot water and drain them As for beoiled banboo shoot and dried shiitake
mushr oom soaked in water and cut off its stem cut themto 1cm cubes. 13
As for mtsuba, cut it to 3cmlength. Asjfdor egg, break it into a small
bow and | oosen it. Heat oil in a pan, place crab and a swallow s nest
squeezed juice fromthemsoftly, fry themlightly, then add boil ed banboo
shoot and dried 5 shiitake nushroom and fry themall. (2) Add the warned

Chi nese soup stagkebe fmiksubgat cibei®l xbunem lennng aef frorh@g@CUMreak
sonetines, flavor it wth sake and salt and nmake thick soup by adding a

dogt oot h vi ol et istiaroh a susldndeslliandvabesesnoft | Wealtt el 1hioi ki pan uplake (3)
Add cotton-soybean curd to (2), mx gently, raise the cooking tenperature
and pour | oosenedabgdn@raagualllpwaadnest rearegzeqdyiseyfsanchemaetitiy .

lidified f f Ftly. o g
Sl ace m tsuba’ 877, FeeBH EubY ek Fef e it Frwds hatie Mot 15
sterilize them Bﬁlﬁ%akgnguah&psmghabh 3,035 815 1€ i e g

col | agen powder rotern i'g of coll agen powder

(Nitta Celagpp faa th@'v@hﬁ'@d‘CBQ%%'é Ebﬁﬁt.'@'gocngdM(tlh apbdt[pdMYRNUrd Was

wei ghed, transferred to a 10 m - beaker and 1. of ‘purified water was

added gently. Theinmihar effV\laBeSﬁtumr‘sémét:Bmge,tﬂp@v@fosiedﬂmﬂtsaimrarmth
Tefl on sheets and a spacer with a w ndow& 5mm t hi ckness) and heat ed by
steam in an auﬁéérta@%g@m thickmaup Py adding & degthotl vhelébamtiangh 25

the gel was cool ed to _aho roomtenperature and taken out. A
9 susp ende% n water sn%tly after boiling up.

10 (3) Add cotton-soybean curd to (2), mix gently, raise the
cooking temperature and pour loosened egg gradually and
linearly. Add soy sauce when the solidified egg comes up
to the surface of soup softly, stop heating and place mitsuba
on the surface. Charge retort pouches with the soup and

15 sterilize them by heating although it is eatable as it is.

Example 6
Using collagen powder, a protein gel sheet was formed.
lg of collagen powder (Nitta Gelatin Co., pig skin powder treated
20 with acid [G powder]) was weighed, transferred to a 10 ml-beaker
and 1.0 ml of purified water was added gently. The mixture
was set in a flange type closed container with Teflon sheets
and a spacer with a window (0.5mm thickness) and heated by steam
in an autoclave (121 °C, 15min.). After finishing the heating,
25 the gel was.cooled to about room temperature and taken out. A

colorless and highly transparent protein gel sheet was obtained.

Experiment 1

The heating method for producing a transparent protein



colorless and highly transparent protein gel sheet was obtained.

Experinent 1 The heating nethod for producing a transparent protein 14 gel
sheet fromflakes of a swallow s nest was studied. As the heating nethods,
a cl osed container apparatus (autoclave) boil ed water, an electric dryer

and a hot plate were used. The results al% shown in table 1. The heating is
preferably 5 carried out under the effect of swelling pressure of a

rawmat eri al protein The infornation that swelling pressure and water are

ded f h h m f | ak
of a svel | odPs RRSELrERSD ElpRet el SFaraTLeRn fonett iast Bl %oﬁ‘rﬁj Rt it
(s Possi bl enbQ: pradieenadk Anseacenl 10nLateln deleishodl (ABLIAYES of

swal | ow s nest utt t he raW/naterla ro rectIy into boi'ling

wat er alt hOb@b’!leﬂt waee@r,etaer ee@c&eleear&bakesmofa RotVPilare wetestus@d.h
water in the above apparatus. However, the heating by an electric dryer

and a hot pl ate wehe nesonkts dbe Evwa 1n Habilienl. Ebedod atvinBios Ipmef extedelty i ¢
Hot Method 121 C Water Dryer Plate (1.1 kg/cnﬂ 100 C 120 C 131 C b5mn.)
30m n. f%nrﬁargeﬁﬁﬁuﬁy%ﬁeﬁt@@@@ﬂ@ﬁqqfﬁE%H iBgpressyreht ZeMar tazinlkg/

cn® ressure For m rans
P tegn ?ﬂe in ormaP fon that swelling pressure and water are

needed for the production of a transparent protein gel sheet
from flakes of a swallow'’'s nest has been found. Furthermore,
it has been found that it is possible to produce a transparent
10 protein gel sheet from flakes of a swallow’'s nest by putting
the raw material protein directly into boiling water although
it is preferred to set flakes of a swallow’'s nest with water
in the above apparatus. However, the heating by an electric dryer

and a hot plate went wrong.

15
Table 1
Heating Autoclave Boiling |Electric | Hot
Method 121 °C Water Dryer Plate
(1.1 kg/cm?, 100 °C 120 °C 131 °C
5min. ) 30min. 15min. 30min.
Closed Used |Petri Used Used Used
Container dish 4kg/ cm®
pressure
Forming of
Transpar-
ent gel 0O X VAN X X
Sheet

O : Good A :Fair X : Bad



ent gel 0 x p XX Sheet 0 : Good A: Fair X . Bad 15 Experinent 2 The
heating conditions for the production.of a transparent protein gel sheet
fromflakes of a swallow s nest were studied in the sane manner as
described in Exanple 1 except that the Wi5heat| ng conditions in an

aut ocl ave were changed. The results sho in Table 2 indicate that the

opti mum heating conditions and the effect of swelling pressure are needed.
However, the eval uati on of transparency was carried out according to a
conventi onalEtx??a oy ovi sual inspection. The networks 10 with gray
gradient tin wer e prlnted by a word processor. The network %wth the
lightest gray ti n@h‘@ﬂé&tﬁ@o@ﬁdﬂt%hb@dﬁﬁﬁ@prUanrBtfioﬁJ@fBMH&@&?&F}?E Was
determ ned as transparency. 16 Table 2 Heating Form ng of Transpar-

Fl exi bi | - Bpawteig géhnshéeéoxrdnhEdakescytid wwAllllow 'avaebar wete G HuwdHdd A
little Yellow Heating Solid,but Clear,less 121C,5 m n Fl exi bl e browning
(Thi ckness dmt the seme pagnay asrdescuhbpd bentxamplecl aaxcept nthk® the 10%

Fl exi bl e_Yellow Heating Clear . 110C, 5 mn
5 "heating conditions in an autoclave were changed.

The results shown in Table 2 indicate that the optimum
heatingconditions and the effect of swellingpressure are needed.
However, theevaluationof transparencywas carriedout according
to a conventional method by visual inspection. The networks

10 with gray gradient tints were printed by a word processor. The
network % with the lightest gray tint which can be discriminated

from a plain white paper was determined as transparency.



(Thi ckness
105C,5 mn
Heating 105 C,
Yel |l ow Heating 12.5%
0.5m) Autocl ave Formed 10% Fl exi bl e,
easily 95 C, 5 mn of the whole torn-off
0.5nm Autoclave Forned 10% Soft and No browni ng Heating About 90% easily

(Thi ckness
5 mn

but alittle d ear

0.5m) Autocl ave Formed 10% Fl exi bl e No browning Heating
0. 5nm Aut ocltave Formed 12. 5% Fl exi bl e No br owni ng
(Thi ckness

1mm) Autoclave Forned 10 to Fl exi bl e,

6100 "C,5 min thick (Thickness
hﬁ browni ng Heating About 95% but
Pressure 0 Ununiform (Thi ckness

(in a petri
dish)

90 C, 5 mngdk,the,whole torn-off Pressure O (Thickness 0.5mm)
Heating Forming of | Transpar- |Flexibil- Browning
Conditions Sheet ency ity
Autoclave Formed 0 to 5% A little Yellow
Heating Solid, but Clear, less
121 °C,5 min Flexible browning
{Thickness Cut by scis-
0.5mm) sors

Can be bent
Autoclave Formed 5 to 10% |Flexible Yellow
Heating Clear
110 °C,5 min
(Thickness
0.5mm)
Autoclave Formed 10% Flexible No browning
Heating
105 °C,5 min
(Thickness
0.5mm)
Autoclave Formed 12.5% Flexible No browning
Heating
105 °C,5 min
(Thickness
1mm)
Autoclave Formed 10 to Flexible, Yellow
Heating 12.5% but a little |Clear
100 °C,5 min thick
(Thickness
0.5mm)
Autoclave Formed 10% Flexible, No browning
Heating About 95% but easily
95 °C,5 min of thewhole torn-off
Pressure 0 Ununiform
(Thickness
0.5mm)
Autoclave Formed 10% Soft and No browning
Heating About 90% easily
90 °C,5 min Of thewhole torn-off
Pressure 0
(Thickness
0.5mm)
Autoclave Not formed | Opaque Soft and A little
Heating flakes as it | browning
121°C ,5min is




Aut ocl ave Not forned Opaque Soft and Alittle
browning 121C, 5Smn is (in a petri

i nventors have proved that the present
production of a transparent protein gehgsheet can be applied to general
protein. Namely, 5 after having conducted the experinent in the same nmanner
as described in Exanple 1, a transparent protein gel sheet simlar to a
swal | ow s nest has been obtained with regards to egg al bum n powder,

bovi ne al bugd f.{AchPakbum n powder, henogl obin powder, dried powder of
soybean extract protein and fibroin (silk 10 protein). The results are
shown in Tabl e 3.Thdapt&sén¥bisvéntabs BRyv8epta¢taathatiosheupyekien®-
Protein al bumin al bumn bum n (Soybean globin (m/g) extract (Bacto)
protein) lirveéhbienNebhidbtrehatesnt®atker pdodiucshivhi bf aesradspaseead sem -
sem - sheet, trans- trans- C ear 10% parent parent of the Sheet, sheet
whol e, TranBrofeinsgepbaskery camrheh@pmigieddice general protein. Namely,

5 after having conducted the experiment in the same manner as

Heating flakes as it
dish) 17 Experinent 3 The present
i nvention which relates to the

described in Example 1, a transparent protein gel sheet similar
to a swallow's nest has been obtained with regards to egg albumin
powder, bovine albumin, lactoalbumin powder, hemoglobin powder,

dried powder of soybean extract protein and fibroin (silk

10

protein). The results are shown in Table 3.

Table 3

Water/ Egg Bovine Lactoal- |Hontoufu | Hemo-

Protein | albumin albumin bumin (Soybean | globin

(ml/g) extract (Bacto)
protein)

1 Yellow- Not Not Uniform Dark red
ish white | tested tested semi- semi-
sheet, trans- trans-
Clear 10% parent parent
of the Sheet, sheet
whole, Trans-

Trans- parency
parency Not more
5% than 5%

1.5 Yellow- Yellow Milky- Uniform Dark red
ish white | clear white semi- semi-
Sheet, sheet, Sheet, trans- trans-
Clear Trans- Trans- parent parent
partly, parency parency Sheet, sheet
Trans- Not more | Not more |Trans-
parency than 5% than 10% |parency
7.5% 5%




5% than 5% 1.5 Yellow Yellow MIky- UniformDark red ish white clear
white sem - sem - Sheet, sheet, Sheet, trans- trans- Cear Trans- Trans-
parent parent partly, parency parency Sheet, sheet Trans- Not nore Not
nore Trans parency than 5% than 10% parepngy 7.5% 5% 18 Experinment 4 In
order to produce a preferable protein gel sheet, the ratio of protein and
wat er and the heating conditions are inportant. 5 The ratio of protein and
wat er was studied in the sanme manner as described in Exanple 1 except that
t he heating uye was in the range of 90 to 140C (range in an

aut ocl ave) Fxbéggﬁ%gguﬁts are shown in Table 4. It has been found that the
rati o of water isIpref@éereto tprdiucy) d pré@eddn1i0prakbkenigdtdiiddnalteegr ee
of Properties of gel Size of gel anmount of swelling after heating in an
sheet wat er ratitioclodvprocein emd waderSaald d¢theplneatind yconddnsiparse@regel 3.5
X 4.1 30% Swelled partly Dry transparent gel 3.6 x 4.0 50% Swel | ed hal f
Dry :Soft 4iPRIfapt.(50:50) transparent gel

5 The ratio of protein and water was studied in the same
manner as described in Example 1 except that the heating
temperature was in the range of 90 to 140°C (range inanautoclave).
The results are shown in Table 4. It has been found that

the ratio of water is preferred to be 80 to 1000%.

10
Table 4
Additional |Degree of Properties of gel |Size of gel
amount of swelling after heating in an | sheet
water autoclave (cm x cm)
20% Swelled partly |Dry transparentgel! 3.5 x 4.1
30% Swelled partly |Dry transparentgel| 3.6 x 4.0
50% Swelled half Dry :Soft 4.8 x 5.0
(50:50)
transparent gel
66% Swelled half Wholly soft 6.8 x 7.0
transparent sheet
80% Swelled almost |Wholly soft 6.5 x 6.5
wholly transparent
sheet,
More transparent
than 66%
1000% Swelled wholly {Wholly soft 7.5 x 7.5
transparent
sheet,
More transparent
than 80%

® Additional amount of water: ml of water added to 1.00g of

a swallow's nest is shown as %.



66% Swel | ed half Wiolly soft 6.8 x 7.0 transparent sheet 80% Swel | ed

al nost Wiolly soft 6.5 x 6.5 wholly transparent sheet, More transparent

t han 66% 1000% Swel | ed whol Iy Wholly soft 7.5 x 7.5 transparent sheet,
More transparent than 80% Additional a nt of water: nl of water added to
1.00g of a swallow s nest is shown as %19 Experinment 5 The transparency
depends on the ratio of protein and water. Therefore, the additional ratio
of water for the production of a transparent protein gel of egg al bumn
was studi edygl : 5 manner as described in Exanple 1 except the ratio
of protein Ekﬁgkgﬁﬁﬁ%n%As for egg albumn, the ratio (water/ protein) was
preferred to be i dhkhe e Bicylaéfesds _Bﬁhhﬁa Pat\bb F pFOF &t bAA wRfter.
Transparency Browning Protein gel sheet (m/g) 1 Formed About 10% of the
Browni ng wrakeeforeFotiiedddirtional eartivedf ovd tsdr \foixt €he production of

a transparent protein gel of egg albumin was studied in the same
5 manner as described in Example 1 except the ratio of protein
and water.

As for egg albumin, the ratio (water/ protein)

was preferred to be in the range of 1 to 3.

Table 5
Water/ Formation of Transparency Browning
Protein gel sheet
(ml/g)
1 Formed About 10% of the | Browning
whole
1.5 Formed Partly clear Yellowish white
1.6 Formed Partly clear Less browning
1.75 Milky-white Transparency No browning
sheet 10 to 12.5%
2 Milky-white Transparency No browning
sheet 10 to 12.5%
2.5 White Transparency No browning
semi-transparen (10 to 12.5%
t sheet
3 White Transparency No browning
semi-transparen |15 to 20%
t sheet

10
Experiment 6
1.00g of flakes of a swallow's nest(CaveB,1.680- 6.200mm
particles) was weighed, transferred to a 20ml beaker, added 10
ml of distilled water and allowed to stand overnight for
15 sufficient swelling in a refrigerator. Then, the whole sample



1.6 Forned Partly clear Less browning 1.75 MIKky-white Transparency No
browni ng sheet 10 to 12.5% 2 M| ky-white Transparency No browning sheet 10
to 12.5% 2.5 Wiite Transparency No browning semi-transparen 10 to 12.5%t
sheet 3 White Transparency No browni ng ?6 -transparen 15 to 20%t sheet
10 Experinment 6 1. 00y of flakes of a swaftfow s nest(CaveB, 1.680- 6.200mMm
particles) was weighed, transferred to a 20nl beaker, added 10 mnml of
distilled vvater and al l owed to stand overni ght for 15 sufficient swelling

inarefri g%r %&%ﬂlx’ t&%%k%m%é%kﬁ %?%h‘é’%sc %ql EG 8ci£9 ‘i{’:hth

cont ai ner im an a ave W't e con ons s N

table. A Sp%@céﬁd@ﬁﬂbhﬁlm% t¥elfaBlav NGOW) af;eiwno S@Idvhﬂrﬁni\’@&

The heating conditions for the production of a Pransparent gel sheet of a
swal | ow s 5Swhiedt awasndbwdo £ B o sdumrsamasnasedr. aBhdasedt heg donddangie 1
except the heating conditions. The results are shown in Table 6. Table 6
Tenper at ur eforo thespreducttopr e§sar brgngparegnt gel sheet of a swallow's

5 nest was studied in the same manner as described in Example 1

except the heating conditions. The results are shown in Table

6.
Table 6
Temperature 110 115 121
[}
C
Pressure 0.4 0.7 1.1
G atm.
Time 5 10 15 5 10 15 5 10 15
min.
Transparency O A O o O O o O O
Formation of A A A X A O X O O
sheet
Flexibility o O O AN O O o O O
Browning O O O O O O O O O
Total A A O X O O O © 0©
Evaluation
10 ©: Excellent, O: Good, A: Fair X: Bad

(Remarks) Measure of evaluation
1) Transparency: O (2.5%), A (5%) The networks with gray
gradient tints were printed by a word processor. The network %
15 with the lightest gray tint which can be discriminated from a
plain white paper was determined as transparency.
2) Formation of sheet: evaluated by the state of connection

among flakes

3) Flexibility: O(Flexible and can be bent repeatedly), A



Gatm Tinme 5 10 15 5 10 15 5 10 15 mn. Transparency O0 0 0 0000 O
Formation of p AAXAO X0 O sheet Flexibility QOO ILO0OO0OO0O0O
Browning O0 0000000 Total p AOXO0OO o0 OO Evaluation 10 (9:
Excell ent, 0: Good, L: Fair X Bad (Remg&ks) Measure of evaluation 1)
Transparency: 0 (2.5%, L (5% The networks with gray gradient tints were
printed by a word processor. The network % 15 with the lightest gray tint
whi ch can be discrimnated froma plain white paper was determ ned as

among 11 akelTPREPIEN 38, 2baREEy, sBLERT SRuBKy' BT SAeRal kBRI %2

(R exibil it¥)igrdui{ig OO o Browliielo Atdr9a81 1 ynbrakiiingt)  Bngulisng: O
(No browni ng or very slight browning ) , L (SIight browning), X(Browning,
definitely pbeseniad),5X (Btewnbvg udéfDmitdDy adbbyeevadiyated in order of
Transparency, 5 Formation of sheet, Flexibility and Browning. Experinent 7
The best bogﬂﬂﬂi%#ﬁﬂﬁéuﬂ§lﬁésWQh@k%W%Mﬁ%%@ﬁﬁﬁéﬁﬂ#@ﬁraﬁﬂﬂ%ﬂﬂﬂﬁnﬂﬁplmed

as a targetgd product. for a_regenerated 0 _transparent protein gel
producedgac§8F§P%é°Po° héhﬁFéseﬁﬁegl%lllty and Browning.

Experiment 7
The best bottled swallow’'s nest in syrup commercially
available was used as a targeted product. As for a regenerated
10 transparent protein gel produced according to the present
invention, the chewy texture was analyzed instrumentally as
follows. The results are shown in Fig. 1.
The conditions of analysis:
Texturometer (Zenken Co. GTX-2-1N type)
15 Platform: flat plate
Plunger: Lucite 18mm
Clearance: 0.05mm
Voltage: Targeted product 6 V, Regenerated product 3 V
Chart speed: 750 mm/M
20 As clearly shown in Fig.l, since the pattern of a
regenerated product is the same as that of a targeted product,

the both products were evaluated as the same chewy texture.

Experiment 8

25 The sensory analysis on the targeted product and the
regenerated product used in Experiment 7 was carried out using
a questionnaire shown in Fig.2 by 5 panelists. The results are
shown in Table 7. Although the both products were almost same

in transparency, the regenerated product was superior to the



I nvention, the chewy texture was anal yzed instrunentally as follows. The
results are shown in Fig. 1. The conditions of analysis: Texturoneter
(Zenken Co. GIX-2-1N type) 15 Platform flat plate Plunger: Lucite 18mm

Gl earance: 0.05mm Vol tage: Targeted prodggt 6 V, Regenerated product 3 V
Chart speed: 750 mm M 20 As clearly shown in Fig.1l, since the pattern of a
regenerated product is the sane as that of a targeted product, the both
products were evaluated as the sanme chewy texture. Experinent 8 25 The
sensory anala@?%t@a preatatoehesronvAdHgt BEfgtRCand WENeral b Adiifde Used
I n Experi ment was carried out using a questionnaire shown in Fig. 2 by 5
panelists. The results are shown in Table 7. Although the both products
were al nost sanme in transparency, the regenerated product was superior to
the 22 tar@ebde groduct in Browning, Length and General appearance. Table

7 Bval uaRKRrPRE-tT gs Texture pd oL (@l Cemeral—Chewy firarnsy gggﬁgr—tETgth
- operties . Te
appear - [Fextung Arona par ency |gb ance Targeted Sem { Very Ba ad Gqod
Good prbdu Trans- bad par ent
Gel General | Chewy
Trans- Brown- Length appear- | Texture | Aroma
parency | ing ance
Targeted | Semi- Very Bad Bad Good Good
product Trans- bad
parent
Regen- Semi- Good Good Fair Good Good
erated Tras-
Product parent
5 INDUSTRIAL APPLICABILITY

A high quality of transparent protein gel can be produced
using a raw inexpensive material protein in the form of powder
and /or crushed material and/or slurry and/or the like according
to the present invention.

10 A transparent protein gel produced by a method according
to the present invention can be distributed as protein foods
in the market since the transparency and the shape do not change
even after the sterilization by steam and high pressure.
Furthermore, the dried product can also be used widely as foods

15 since it returns to a transparent gel with water. Moreover,
since a high-class food material such as a swallow's nest can
be produced from inexpensive materials, it is useful for the
prevention of overexploitation of a high class food material
and from the standpoint of the conservation of rare animals.
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3. A method for the production as claimed in claim 1 or
2, characterized in that the form of a raw material protein is
powder and/or crushed material and/or slurry.

4. Amethod for the production as claimed in any of claims
1 to 3, characterized in that the raw material protein is fine
scraps of a swallow’'s nest.

5. Amethod for the production as claimed in any of claims
1 to 4, wherein a heating temperature is in the range of 90 to
140°C.

6. Amethod for the production as claimed in any of claims
1 to 5, wherein a steam heating time is in the range of 1 to
30 min.

7. Amethod for the production as claimed in any of claims
1l to 6, characterized in that a quantity of water added to lg
of raw material protein prior to heating is in the range of 0.1
to 20.0 ml.

8. Amethod for the production as claimed in any of claims
1 to 7, wherein steam heating of a raw material protein is
conducted in a closed space.

9. A food or a medical product containing a transparent
protein gel produced by a method for the production as claimed

in any of claims 1 to 8.
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10 powder and/or crushed material and/or slurry. 4. A nethod for the
production as clainmed in any of clains 1 to 3, characterized in that the
raw material protein is fine scraps of a swallow s nest. 5. A nethod for
the production as claimed in any of clalzl%% 15 1 to 4, wherein a heating
tenperature is in the range of 90 to 6. A nethod for the production
as clainmed in any of claine 1 to 5 wherein a steamheating tine is in the
range of 1 to 30 mn. 20 7. A nethod for the production as clained in any
of claims 110 630ch 3RefaLbiduddilas AUAidd YuPlotalpTs aqgatd ad 0

of raw material protein prior to heating is in the range of 0. to 20.0
m. 8. A nmeighodnkobrt A pied@etian gsiakai med in any of clains 25 1to 7,
wherein steam heating of a raw material protein is conducted in a closed
space. 9. A food di.a Aediarspareduproteimagelnghachr aaspae gntodyred diyn gel
produced by a nethod for the production as claimed in any of clains 1 to
8. 24 10 A methed| fprotbePERIEFEIPR P CErHped oin i IP] Slainseds t& an
art|f|C| bOInt 11. A transparent protein gel which can be produced by a
met hod f he production as clained in any of clains 1 to 5 8. 12. A

regener at ed transparen Lol el LA HHLAYEEEDY o6 A idi%duced by

steam heating.



