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2@48@4 e EDI BLE GELS This invention rel at es to edible materials
and, . espeC| al | y to.a gel'ling, systemfor use in the preparaﬁélﬁig gf gel-led or
thl ckened food products A.variety of gelting, binding and 3 ening -
jents, ‘are’5 ~ used in.the food and confectionery-industries to inpart
sued textural .and aesthetic qualities—td® foodstuffs including, for
exalqple meat - | oaves, canned pie fillings, petfoods, ice cream yoghurts,
fGr med fruit pieces etc. It is known that glucomannans such as those '
ejtracted from 10...the Anorphophallus . sp. for exanple A konj ac, when
tn;eated wi th-al kalls ‘Feact. tQ form a \eorpLt aeEys therno-irreversi bIe gel

9

The. pH required for this gellln reaction 1s at |east 9 and a H great| |n :

eicess of 9 is frequentTBisudeyentipp F%a\ﬁﬁﬂétweﬁé‘t’*ree?‘éﬁe%%éﬁ c CERFT

ate also essential for this process. : _is_also known that
g¢l s can be. f&ronédgq}éaﬂg TSR ERfpree a@cttlwr&ﬁefr%féaﬁe%% Q@H?%&rst%%‘t?ﬂ&é
aligi nat es and agar. gslnat es and pectates normally form )

t Ker no- i rreverﬁ?PBI!Em&éF in the presence of divalent ions. The react i on
ite and strength of these therno- irreversjble gels increases with -
décreasi ng pH. By cont rdIVagfety pf estling. b’r”@t’rn‘évaétq 51 PPy R9 RASERST T
itsel f pH dependent, a-therno-reversible g can be pr.oduced usin
péctates. Oer %PA Fbthe oS ard ﬁééﬁ%ﬁpr‘@?bé@fi&ﬂir‘ﬁ?aﬁ‘bamﬁ’ﬁﬂt|‘tﬁs& ed
carrageenans, but not | ambda-carrageenan, can also be used to faormgels.
These gel s ar &FhRFatp 2pd\AssEPeHe aﬁﬂl’étiteﬁo%t’f°f’ﬂ%‘§}’féén”f‘i}t“ﬂf'ﬁ%4 Fozt S¥JRLss -
pH, they are readi I%%( hydrol ysed if heated at te tures.in ex ess_of_ 100
d?grees Cent i J¥ale* H SRY ﬁ‘ésp’ﬁe{fb]v}lf‘g“ Pﬁ&f% £ o HifPar B F&s. formed

£ _ fruit pleces etc.

It is known that glucomannans such as those extracted fxom

react fo form a very tough thérmo—irreversible gel. The pH réquired for
. this gelling reaction ig at least 9 and a pH greatly in excess of ¢ is’
frequently used. It is widely believed thét balcium ions are also
-essential for this p£§cess.
..15_- _fIt is also known that gels.can be férmed using'foﬁ eéxample
.._'_ :pectins and seaweed éxtracts.sucﬁ as alginates and égar. Alginates
and pectateé normally.form thefmé-irreversible gels in the présence_
Qf divalent ions. The reaction rate and strength of these.thermo—"

_'irrevérsible gels increases with decreasing pH. By control of divalent

" can be produced using pectates.

Certain forms of carrageenan, eépecially kappa and iota

carrageenans, but not lambda—carrageenan, tan also be used to form gels.

.'These gels are thermo-reverSLbLe and although they can form gels at low

A}

25 .pH,_they are readlly hydroly=ad if heated at temperatu*es in excess of
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100 degrees Centigrade at pH values below 7. The extent of hydroly515

20 ion availability, which is itself pH dependent, a theimo-reverSiblé gel

: : © 10 the Amorphophallus sp. for éxahple A. konjac, when treated with alkalis



: -2- is very pH dependent |ncrea5|ng rq
shafbly with’ decreasrng pH It is further known that there is an .

interaction betweén kappa carrageenan and | ocust bean gum (carob gun) whi ch
results in enhanced vi scosity -devel.opnent and gel ati on properties..  "A

naxture of 5 carob gum and carrageenan.gs-mndely used to provide- viscous
of in for exanmple canned pie fillings; and therno--reversible gels |n.
-fbr exanple canned petfoods, brawns and table jellies. An additienal . .

abvantage of 1Pl S AeheRibnitS1idiahsiNP S ROGEORAM@ebad o HES | S -
pdi fi ed to.provi de additi-onal desirable characteristics- such as reduced .- "

brittleness and i ngr easeetbed kAGES thhd BFer 8Stan OntdiRction between
t@ernn irreversible gels of calciumalginate and cal ci um pol ypect at e,

fgr rageenan/ Crigpa gshpaFexhdl @adCRIIASE MRNUGES (cQrdt Yol ewisidhUgésii®sl Bn

rmed products which are to be subjected to heating above the nelting
pbi nt- of the galansystv@Ecosithhasvelo@hed anaeyaiigelion tfwpeat iageenaihearobgum
gélllng system cannot formthe basis aof a formed chunk in a product which -
ﬁqw res 150 beatpagan adabBoverdaeeddl bk Ngideay Nised tb rogelié ivigcsySigavsédce
chunk di sintegrates on melting of the gel. Until now, carob gum has
béen t hought i flae exHnGile ¢dhniellSpidD £ilBibigs) tahd eheBd-FeserdibRe 0fdlls A fx
thlckenlng properties of carrageenan. Although, |ike carob gum guar gum
ahd tara gum efsnplal eoinedbpstadseds | behwnd RAharadileofeMliikd. Cany agebIdAS1i S -
cénsiderably |less that that of carob gum and these pol ysaccharides are of -
| i{-t tl e use i nadvantagonrifexhe intteRatibreis phapadrdcirral@paie el ptitiuibels
patent application 25 1978/ 52648 to produce a gelled seaweed food by
bkendi ng di ssoddicfdedricc pibwidt Siddt tomierdivabie dhasalteetsiime bechl asgueduced
material (a glucomannan containing material). The blend is caused to gel
by the ndmmal brigtthesedsoangelrdragsegl sosrmasan, nanely, the addition of
alkall The gel is a ' ' :
In contrast to the thermo-irreversible gels of calcium

alginate and calcium polypectate, carrageenan/carob gum mixtures cannot

o A

be used to provide structure in formed products whieh are to be subjected
fo heating above the melting point of tﬂe gel sysFem._ Thus; for
15 example the carregeenaﬂ/éarob gﬁm gelling system'cannot'form thedbasis
of a formed chunk in_a prodﬁct which requires to be heaﬁed above the
_melting poinflof the gelling system since the.chunk disintegrates on
 me1ting of the gel. | | |
|  Until now, carcb gum hds.been-tﬁeught ﬁo be unigque in its
20 . agility to ﬁaximise £he'gelling or thickening properties of car#ageenan.
' Although llke carob gum, guar gum and tara gum are galactomannans, .
"thelr 1nteractlon w1eh carrageenans is considerably 1e°s tnat that of
carob gum and these polysaccharldes are of little use in this context.
It has been proposed in Japanese published patent application

'.25 1978/52648 to produce a gelled seaweed focd by blending dissolved or

: colloxdlsed seaweed w1th dissolved Devils Tongue material (a glucomannan

L 7 containing materlal). The blend is ‘caused to gel by the normal method

for gelling glucomannan, namely,_the addltlon of alkall. The gel is &
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ther |s}ever5|ble gel . The presence of high alkalinity in food products
i s ig@neral ly 'undesij rabl e -and accordingly the presence of a thickened or
geﬁled phase mhlch ‘has .been produced at- high pH in nost food products is
ve&y 5 ‘undesirable. This invention is based on the observation that in
codplete contrast to the teachlng of thesprior art, glucomannans can be
cadgﬁd to formthernmo-irreversible gels at a pH not hi gher than 8 if they
are heated together wiith a carrageenan at a. temperature of at least [err]

10f for a sibih&i 8Bt v ihed. gdYr eover it has been observed that in the
prgsence-of certain foodstuffs, for exanple neats, and _protei naceous =

matierial's of both vegeiahhesand 8P R Qmsauar% he, 2858 p%aﬁ@&slya&eéra&hf
sage condltlons f orm t her no- rever5|bl e gels has further been observed

thgt at pH lBgesMali@Sakeho¥sRidg1y %eg%f@%eer@@/aceﬁ@&%am %)é§ié‘cinp%§@ys
prqduces a t-herno-reversible gel. " The therno-reversible gels can

forimed si Mphasby HAICBLAOLAbRAGLA 2B RIGH! Br O ROV ated ﬁ&d&eem@an}ef@d |
canyrageenan in hot water, or can be forned in conplex systens such as .
rilised gapped-smat products - G uconannan/ carr ageenan comnbi nat.i ons are
noti only 20 stable to heat sterilisation but are also | ess sensitive to

b pH condi tions durtRgs inved8ah id §3LEENN LhANRRLTASRANCLING GAr et
ca.rageenan solutions. This property is of especial value in foods which

reguire heatdoRgrddt theuy @e8aKMgObs atlelptiby QML £ 1eEAhAREhSNSan BB Saused
I ngention therefore provides an edible materical having 25 . a pH not higher

than 8 conpriosietgh ahgehd-8ereverdibtk aRad 26BEPHSNRNATEEORMGL 1 N EhdY %kl €
or ta reaction product. of at |east one gluconannan and at .| east one

ca;rageenartheated together with a carrageenan at a temperature of at least 100°%¢

16 for .a sufficientlpe;iod. )

Moreover it has baen_obsérved‘that'idsﬁhé presence of certai;
fodéstuffs; for exémple meats, and proteinaéeous:materials of bothd
vegefablé and animal origin, tﬁe sane systegsundgféhe same conditioﬁS'
fonnthermo—reversible éels.- It.has furtherlbeep observed that at PH

is5 _values below 530,'£he giucomannan/qarrageenan-system'always produces a
Ithermoéreversible gel. The thermo~reversible- géls can be formed simply
by 1ncozporat1ng a nmixture of powdered glucomannan and calrageenan in

- hot water, or can be formed in complex. systems such as sterilised canned.
meat products.. Glucomannan/ca;rageenan comblnatlons are not only._

20 Stablé_to heat sterilisatipn but are.also leés sensitive éo low pH
“conditions during heat treatment than_cprrespondiﬁg darob gum('
carragéendn solutidns;' This property is_of especidi value in foods
_WHich require heating in the presence of acid in'low_poncentrations;

" ghis invention therefore provides an edible material having

25 © a pH not higher than € comprising a gelled or thickened aqueqﬁs phase

- containing a mixture or a reaction product of at least one glucomannan

and at least one carrageenan.
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forin (i.e. as a natwral.-product containing the polysaccharide material), as
t hei refined pol ysaccharidé, or in an intefnediary form The product of the \
invention.is an edible materi-al having 5 a pH not higher than 8, which s
striuctured, or shaped, or bound, substartifatly by a gel -matrix produced
fram.a m xture of glucomannan t and carrageenan as herein defined jn.the
aqueous phase. The edible material of the invention may be any f:oodstuff or
corff ectioniery in whicch it is desired to have.a gelled or-thickened 10 =~
phdse.. As a therno-irre¥éibplos. Pothe Ehe\ FIRAENINNGHN &f Carra¥Rensn Bay bg psrsd
editbl e material may conprise, for exanple a.gelled chunkwhich, with the -
addi ti-on of fl abb@r Frifeadareclicariafgd Brlewakppraschseptasningréhe polysaccharide
andl ogue. and in this formthe material -may have a texture very simlar to .
cogked lung. Awrteripbrmgs:thersfbied gelvsasahprifenady dg an prtsrredivg forn.
3 to 6 the-edible material may be for exanple a neat-in-jelly petfood or at
veiy acid pH down to abodheserpdsch ath&rerdveneian BE cary @A ibks mpEehirads BAYING,
gelsl ed deserts .and confectionery, especially fruit based products in which
thé fruit aids® @hartdrgbry thahed: wﬁe%&s styygruged r ﬁeéﬁ%ﬁ?%y% bound,
pokysaccharide, for exanple, furcellaran 20 is suitable. The term = -
'carrageenan’ iSWpdaptiallynbs apek EtERf iRFRAEGEHELAT i NEEEn 24 FiHsEemannan
pokysacchari des as well as carrageenans. The carrageenan may be used in a .
crpde form (e. PrhGIRERICSBANGSI PEBYIN Aedined) kR thtedMMAPLS| B¥Sormor in the
fofm of the conventional carrageenan . 20 such a | anbda, .iota, kappa '
cafrageenan or any m xtuf8® ¢}iPhedprerfel »§ the WF%’?W@%%@%@H%%
are those containing_sone kappa carrageenan. - N

- _ - or cohfectionery in which it is desired to have.a gelled or thicRened

- 4t - Ei ther or both the glucomannan or. carrageenan may be used in a crude @

3

P

10 phase.. As a thermo-irreversible gel having a pi of from 5. to

8 the edible material may é@mprise,_for example a gelled chunk;which,

'with the addition of flavouring and colourings etc..may be used as a meat
* éﬁalpgue.aﬁd in thisiform.the material may have a.texfure very éimilar to
éooked 1upg.. As a thermo~reversiblg'gei usually having a2 pE of.from
| A  15 -3 to 6 the edible material may Se for éxample.a meat-in~j¢lly petfood
. | ot . at very acid pH down to about say 3 i thermo~reversible gel may be
; . - present in gelled deéérté an& confectionery, especiél;y fruiﬁ.based
p&oducts in which.the fruit aci@s'considérably lowexr the pH.
| Any'ca;rageeﬁan—type polysaccﬁaride, for.éxample, furcellaran
20 ‘ is suitable, The texm 'carrageenan' is ﬁééd in this specification to
.j_ﬁéan §a¥:ageep§n—type'polYSacéharides as well as carrageénahs. The
carrageenan may ﬁe-used in a cxude foxm (e.g. washed seaweédl'or in
ah.alkéline ﬁpa}fied'form or in thé form of the con?entional carrageenan
sﬁch a*lamhda,.iota, kappa carrageenan or aﬁy ﬁixture, although the

25 preferregd car;ageehan types are those containing some kappa carrageenan.
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The Iu%ﬁhannans may be used in a purified formor in a crude form The
crude florm may - nmerely e the ground source of gl ucomannan without further
treatn& t. ducomannans are present in a variety of plants. For exanpl e
they are found-in yans, such as Elephant Yam 5 . in seeds.such as the
endospernrof Iris ochroleuca and Iris sibirica and in 1eaves 'such. as. those
of tbe gl ant Al oe. vera. The preferred glﬁconannans are found |n “t he-
corm s jof the Anorphophal | us genus and in particular A rivieras (syn A
konj ac)i, ... The dAucORG@phy InaySpanted. iy al pakbfied £6rm or in a crude
The preferred ratio. of glucomannan to carrageenan isin the range 20:1 to
1: 20 egpeci al | ¥otinl0 The. cihillel fof thay it gl RAE G@RENEdERICLOSE Gflutigannan
combi ngd m xture in the aqueous phase is O. 01% to 5% by wei ght of the
aqueousg- phase. wIhrouechathamtoéatat! heylaBondnhanuerichbeegait iorambicdety $£15
not fukly understood but the degree of gel formation appears to be governed
by- pH, | t he gl ugaeatsanraneseaplaghenadre GoteNtia pamb,t bacheat Eleynabht YaHhe
getling system nmust be heated to a tenperature of at l-east 100 C and the-
parti cpl ar 5t i mEnneestzd sticti agekhd ehaBéparh depaidsodasileatd wnanifie sibirica

tenperpture. - Under the heating conditions normally applied for 20 heat
sterilisation, shdrieXespee, quehrds those 2F the Glant MllveSyern.t heThd preferred
|rreve&srble gel will normally be formed with total carrageenan and

gl uconfannan conrflendmaanah g Ve s fd&ﬁd/vlilﬁntnmeoﬁﬁ ioF tied \Weenpiophalll s géhes aumumﬁ

of hegt required seens to depend on both pH and gum content but appears.to

be at fa nini rrurpaathsﬂai Mherivi s ccoaﬁe.mAr.akongraco)f gl ucomannan and. 2&ncophylius - .
carragdeenan is high. The follow ng Exanples illustrate the invention. .In

t he E>anp|es t edcy vagbelisizs were conwercial ly avail abl e sanples of the

type s$pecified and the Aunorphophal l us sp. extract contains approximtely -

90% gl uco&annan " The preferred ratio of glucomannan to carrageenan is in the

\

range 20:1 to 1:20 especially 1:10 to. 10: 1, and the preferred

Lo O

concentraticn of the comblnea mixture in the agueous phase is o.ol%
to 5% by weight of the aqueous phase.
The mechanism of the thermo-irreversible gel formation is

15 not fully understood but the degree of gel formation appears.to be

. goveined by pH, the.glucomanﬂan and -carrageenan contents and the heat

~input. The gelling system must be heéted to a temperature of at least
100°c and thé particular time needed for gel formatioﬁ depends basically
on thé:temperature;. Under the ﬁéating.conditions.normally applied'for
20. : héat sterilisation, for example,l30°C for 50 fo 60 minutes, a thermo-
irreversible gel'will hormallylbe_foimed with totai-carrageenan.and
glﬁcomannan content as.low as I%IWhen the pH is between 6 and 8. The amount
of héat requirédlseemg'to depend on both'pﬁ and gum content but appears
o ; -'.té be at‘a minihqm at pi 7 when the concentration of glucomannan and

25 carrageenan is hlgn.

The follow:ng Examples illustrate the invention. In the

.Exaﬁples the carrageenans were commercially avallable samples of the type

mwor . P s

.specified and the Amorphophallus sp. extiactcontainsapproximatelygc%

glucomannan,




-Theﬁm reversible A petfood product was prepar ed to the fol | owi ng

1. _
reci ge: - | NGREDI ENT, .- % by weight (offal Meats Fibrous Miscle
Meat ¢ . - 16 "Meat 5" Hydrated T.V.P. .. : 10 Condensed
Whey A -3 Dye ‘Sakut i ons -6 = 0.7. 10 S
Wat el o 29. 09 "Gravy" Pot assi um Chl or'i de o

0. 5 Kappa- carrageenan .~ 0.16-Carob gum (I ndust rial’: Grade)

0.55£100. 00 15 gyampiEs The gravy was prepared by mixing all the.

i ngrgdi ents at——Toormrtenperature using a high shear stirrer. Suffi cient
al kalfi- was -added’ t QmbPfo-Fed¥Ysi brieo(g;g_ r to maintain a final produc_t pH of -
6. 2. ¥ The gravy was—themaddedto—the-coarsly chopped "neats" and the

prod ct was filled into E@J:ooga ?w&_@_r & %E&Ee%altgdtlﬁan‘éoﬂﬁtﬁ{lﬁ(e l&,gs.ed _

in agpressure 20 cooker [err] 60 m nutes after whic e cans
werefi mersed in col'd water f ofycRgbfzy@n hour. The progrbc,twg\ﬁﬁﬁ‘ exam ned
afteg 1 day. A simlar product—wasprepared but inst 0.16% - .
‘ggeenars and 0. 55% carob - added«to the gravy, 0.11%carrageenan and

/0 gl ucomannan. extracted fir om Anor phophal us SD. 25 was used. Upon
exanjnation the products werFadseasdysele Beainilar in APpearance, taste
and tirmess. The prod&?ﬁ SCo Wapiegh §lygomannan/ carragggnan wae rat ed as

toug};rer to cut than t he ‘cont #ol’ cont ai nj ng
_ _ _ Condensed Whey _ 3

Dye Solutions ' . 0.7

1o o Water - . 29,09
. F - "Gravy" c _
L Potassium Chloride o _ 0.5
- ' Kappa-carrageenan 0.16
Carch gum (Industrial Grade) 0.55
' | 100.00
5 ¢ ?he gravy was prepared by mixing all the ingredients at

room tehpeiature asing a high shear stirrer. Sufficient alkali was
added to the grawvy in order to maintain a final product pH of 6.2. The |
‘gravy was then added to the coarsly chopped "meats" and the product was..
:_filled into metal cans, which were sealed and heat sterilised'in.a péeséure
20 cooker @ 13000 for 60 hinutes after which time the cane were immersed
in cold water for half an hour. ‘The product was examined after 1 day.
N A siﬁilarléroduet was prepared but instead of‘the 0.16%
i-fa Mearxageenan-aad 0.55% carch qum added to the gravy,'o.li%-

caxrageenan and Q.55% glucomannan .tracted from Amorphophallus sp.

- 25  was used
| Upon'e;aminatioa the products were assessed to be similar in
apéearance,_taete and firmness. The product containing glucomannan/
'f pai:ageenan wac rated as tongher io cut than thefcontrol.containing

carob gum/carrageenzn even though the carrageenan level was lower.
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carogzgutrcarrageenan even though the carrageenan |evel was |ower. - - 7
- . The pH of both products was.6.2. Both gels were thernp-reversible each (4
melting at 75 C and.-setting at [err] and [err] , respectively. EXAWMPLE 2 5

Thi s exahple denonstrates the-greater stability of gl ucomannan/ car r ageenan

sol utions to heating at Iom1pH The proces of Exanple.1 was repeated using

t he dnl llowi ng petfood reC|pe 1 NGREDI ENT - CCNTRCL -PRODUCT

TEST- PRGDUCT 10 - % b
by weight Offal Meats T0e £ % gettgpmi"fts %5 %%  Fibrous Miscle Meat

1‘8 Cond'énsed .V\hey 16 (%g:fx eel% ;;ezye tgermo-reversn)le each ”‘%91]_35';*9 at 75 C and

Dye Sol giti ons 0.7 Water. -
29. 09 . sett‘"% toé‘zpotaé‘éis?%nﬁo C%F%?e"&”ely 0.5 |
0.5 Gravy Kappag ggenan - 0 16 - : 0.16.Carob
gunl(ladustrlal ' 20 '
Anor ph phal us sp. extr : h pH of

g ?ﬁx&s exam oF 08%(::% ggn al reater J::Q%a r‘r} Se

bot h products was 5.7. contt caro barely

supporti_ed 1L bl R0 dacgggﬁmtsgéu ion@et@a%e;tagﬁg%dﬁgw low ar eas_of

very 2 weak urry an uant e-watery’liquid. This
is typgcal of the degra%mﬂbc%fsst& %xgx%lé egwéy%sga&&%eﬁge%gof&l@mng
. petfood recipe.
_ _ -:ENGREDIENT ' o ’ CONTROL §RODUCT _ 'I’E'ST PRODUCT
- 10 | S L - % by weiqht % by weight
foffal Meats Y R 37
Meat Fibrous Muscle Meat ' : . ; ;5f{e-, - '. .16
Bydrated T.V.P. . 10 . ' - . 10
Condensed Whey = . - :7:6.e_” - 6
15 Dye Solutions - ';e='g0;7 .'_ ' 0.7
N water o - 20008 29.08
' Gravy ?otassium Chloride - : -19.5.: . .9.5-
Kappa carrageenan . 0.16 - 0.16
Carob gum (Industrial Grade) . .0.55 ) -
20 -.Amorphophallus sp. extract - . . 0.55

100.00 ' 100.00

The pH of both products was 5.7.

The control product containing carob gum barely supported
its own weight and co#sisted of meats su;iounded by low areas of veryﬁ

25 weak gel slurry and a large quantity of free'watery liéuid. This is -

o i s
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typical of the degraaatlon of this gelllng system subjected to high

>

CORTL Y een

temperatures at relatively low pH.
' In contrast the product cantainlng glucomannan was an lntegral
sol&d meat and jelly pack, self supporting and contalnlng areas of clear,

' 30'. 'soft, tough gel without syneresis.
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terrp&atu s at reI atrvely Iow pH I n. contrast the product containing
gl uc@gmannan was an.i.ntegfal solid meat and jelly pack, self supportr ng and
'1 ni ng ar eas of -l ear, 30 soft, tough'gel_ Wi thout syneresis. - 8

' is stable to heat in a ther no- |rreyeés_| bl e structure usrng
jeenan/ gl uconennan. 5 : A 6. pH buf fer solution was prepared
_04%[err] 2 0.44% [err] I'n distilled vvater02%

'ct vere JdEXMSIFed in 1000 parts of the buffer sol ution and heated t6

the Boil with stirring. The di spersion was heated in an autoclave at 130C
50 mi nutes. After TrifoRsingleoferanstaatesc the crnaparaicion of my "Eermed'very

toug solid was cut into chunks. The chunks exhibited remarkabl e 15

resi §t ance to SAEHE iMgch osc eakied thdkpat doxa (Fhermeriirrayensibie okeuctyiry using

Wthgthe addi tion of flavourings and col ourings the chunks nake an

excel | ent neat CAFEAISGHRY/IRMECRIMRS were heat sterilised in water in sealed -

cansfat 130 C for -1 hour. - The chunks retained their separate identity. 20

denohst rat?ng t her no- i ri ér B BUEESy sHuthen gBF. DYSRARPR FS4nThi exarrpl e
denqnstrat es t he use ofocaf%fﬁgferyo carragggr@n .
P cas 1\a2HP04 P m distille_d water
| | 0.2 % KC1 o '

2 parts of kappa carrageenan and 5 pertS'of Amorphophallus sp.

0 extract were dlspereed in 1000 parts of the buffer solution and heated
to the bOll with stlrrlng.

" The dispersion was heated in an eutoclave at 130°C for 50

R ke MR i o e R ) A
A RO ML s 43

minutes. After removal from the_aqtoclaye_the resultigg firm, tery,'
~tough, sclid wes cut into chunks. The-ehuqke'eﬁhibited temaxkable

15 'resietance to sheariﬁg-forces and had a texture'similar.to eooked iung.
With the addition of flavourings and celogripés.tﬁe chunks make ad
excellent meat analogueé. . | | | |

The chunks were heat sterilised in water in sealed cans at

S PRI N,

130 C for 1l hour. The chunks retained their separate identity.
'20' g demonstrating.thermo«ixreveisibility of the gel. |
EXAMPLE 4 | - S
Ttxs example demonstxates the use of dlffe“ent carrageenens.

{(a) Use-of Iota carrageenan

~'The process of eﬁample 1 was repeated using the following

25 recipe:-~
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recipe: -

. . CCNTRCL PRCDUCT -~ TEST PRODUCT ?6by welght .
meat s o - 37 .+ . 37 Fibrous neat

75 L Hydrated TYy.P - . 26

' : 1.5 _ 1.5 Water
27OSod|umChIor|de § - - 04 :

. 0.1 _ 1 10 o

“"INGREDIENT : () g6 -CONTROL - Iﬁpﬁqu'mr DWD

0.4 pH

-{ he cont roI product cont ai ni-ng no gl ucomn&aﬁbﬂﬁ_ﬂarel y 15 bY "’elgh‘—
ral just supportingseis sowbs Wei ght. .. The ‘pack yeadily broke. dgen under
It pressure to reveal_ glossy neats rn & Vvi'scous gravy. There were smal |
§ of a very weak pafitet4skBeel. In coritrast, g product - cont ai’ni-ng
I ucomgnnan was i nt ggasdte@asiv e . supporting i ts s wei ght. Thi sgspack

had gignificant 20 ~ areas of an elastic clear gloss % gel. th) '
of .Lgnbda Carrageenan - TRE® jFOEELR%Hf exanpl e 1 was repeat ed except tlhﬁt
In tRe control" product waeelcarrageenan and carob guzn,\aere . 27.0
_ Sodium Chloride 0.4 - 0.4
j; Calcium Bydroxide ' ' 0.1 - 0.1
A 10 Iota carrageenan . 0.6 . . 0.6
- o ©°  BAmorphophallus sp. extract - - 0.4
pE S 6.1 6.3

O

' Thc control product containing no'glucomannén was bc;ely'
15 in@egral just éupportinq its own weight;_ The pack readily broke down
under slight pressoré to revéal glossy medts in a viscous gravy. There
were small areas of a very weak paste~like gel.
| lIn conﬁrast{ the product containing-thé glucomannao was
integrél'easily supporting its own weight. This pack had significant
20 axeas of an elastic clear glossy gel. | |

(b) . Use of Lambda Carrageenan

- The pxocpss of example 1 was repeated e#ceét that:~
In the control product the carrageenan and carch gum were
.reglaced by 0.5% Lambda carrageenan and the dlfference was corrected
25 for by adjustment of_the water_content.' The pH of the product was 6. 6.

In the test product the carrageenan and carob_gum were

replaced'by 0.5% Lanbda carrageenan and 0.4% Aﬂophophallus-sp. extract.
ngain_fﬁe recipe was corrected by ddjustmént of water content. ‘he pH

ofithé product was 6.8. .
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for by_; adj ust rrent of..the-water content. The pH of the product was 6. 6.

. - . In. the t-ést product the catrageenan and carob gumwere -
repl ac%d by 0.5% Lanbda carrageenan and 0. 4% Amophophal‘l us sp. ~ extract.
Agai n ¥ he reci pe was ;corrected by adj ust med€ of wat er content - The’ pH of

t he bduct was- 6. 8. - 10- - The control wa$ a non-self supportlng

meat ifn gravy product. e S5MMLVEs §&@&1£%!§iﬁ¥tﬁ@m§£@&.{n gravy prodikhe
product contai ni ng the.glucomannan was firmer and nore resistant.to rupt ure

and hdd some ar s @hve el vilousd glosEXAMR B1&adhi s exanpl e dermnstrat es
the uge of different types of glucomannan source. Exanple 1 was repeated.

wi th ghe carrageenan andmeapfdaugunedritiaiacesl thy liRohhd-HMag #iRGE L Hr@NhSre .

10 . I'n .product A, Anorphophal’l us oncophyllus extract. (0.31%

and kippa carr ageaRant Go32iptuer snaisnd L@k 8r83s ofncpspdysi. B, the process.
and rgci pe of product A was repeated but replacing the 0 31% A. oncophyl | us
extragt bys 0. 258fmpLiEVE er & ext r act (pH 6.7). - -15 - In

produkt C; the process and recipe of product A was repeat ed but replacihg

t He Of 31% A. oncophyl | uThast &atihlbYddhoddteaHescommBancs rdi&féfﬁiﬁnmeasnof
Anor phophal | us sp. extract prepared by the process described in Japanese
Publ i shed Pat englwppbitai isotrdd79/ 49346 (pH 6.8). 20. Exam nation of the
fini ﬁhed products after one day showed that- all three were virtuall'y. -

i denty cal being integralExampie Imeas ﬂpdaj:&i |w;itli)atﬂ'i6caﬂfdgfeeﬁarpmatd:&lg>ba§dn
cont & ning areas of clear, soft,

replaced by the followmng ingredlents~~

10 _ In product A, Amorphophallus oncophyllus extract (0.31%)

'and kappa carrageendn {0. 32%) were used (pH 6. 8).

In product B, the process and recipe of product A was

i _repeated but replacing the 0.31% A. oncophyllus extract ky 0.25%
A.riviera extract (pH 6.7).
15 - ) Injptoduct C; the process and recipe -of product A. was

repeated but replacing the 0.31% A. oncophyllus extract by 0.31% -

glucomannan from Indonesian Amorphophallus sp. extract prepared

by the precess described ih JapanesefPublished Patent applicatioﬁ
1979/49346 (oH 6.8). - |

20 | ) Dxamcnatlon of the finished products after one day showed
chat all three were virtually identical being integral solid meat
.and jelly packs, seif supporting and concaining areas of clear, soft,
tough gel Qiﬁhoﬁt syneresis.
ExmwpLE 6

o 2Sl- _ . This example demonstrates the interaction'between gluccﬁannen

and-car;égeenan'to rroduct theimo—irreﬁereible gels under different

. pH conditions.

1. Buffer solutions at pH valués of 5.5, 6.5, and 7.0 were

O L T
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t ough§ ge[’_"without‘ syneresis. EXAWPLE 6 25 =~ Thi s exanpl e
dem)rfyétr_a_t es the interaction between.gl ucomannan and. carrageenan to product
t her go-irreversi bl.e.gel-s:- under different pH conditions. 1. - Buffer

sol ugi ons at pH-'values of .5.5, 6.5, andjl'P Wwere “prepared to the .

foll dwi ng foxmul atign:- pH mg [Err] mg-{err] 2 - 4

2 5L : ' 205. - 4795 6.5 .. w1615
3385¢7.0 prepared t80g® following formulationt910 Each of the-above.dry: . .
sal'tgm xtures was dissolved in 500 nml of distilled water. Kappa.carrageenan -
was #i.ssolved in'each paffer at [erwy NagiP@ a concentm@iNagpP@f 1% wv. 10
Onceg:t he carrageenan tras—di ssol vedt9t-gtueormannan as—useg-+r—txanpl e 5

prodfict: C is added vvhil_L ) : _
seal#ed in cans, heat sterilised at [er for 1 hour, cooled and exam ned.
For gonparison purpose8:5the above exéléi se was repeated 3385  repl aci ng

t he i wo guns by 1% of &he gl ucomannan@l,one in one case -al(r?_dmby 1% kappa
carrjageenan al one in the second case.” The results obtainéd are noted bel ow:
1% Kappa- - 1% d uconmannan 1% kappa- carrageenan o

car fageenan - and 1% G uBdnefiabheEbeve dry sakt mixthuss was disSplvypd iy 500 ml
Tough, slightly viscous sol ution brittle gel; simlar texture :

5 _ of distilled water. : : . '

§ _ | ' Kappa carrageenan was dissdlved in each buffer at so°c-ana

e et a concentration of 1% W/,
g 10 - _ Onée the carrageenén has dissolved, 1% glucbmannan as uéed
in Exampie 5 product C is added while mixing with a high shear mi#er.
.The solutions weré_sealed in cans, heat sterilised at 13o°c
for 1 houx, ccoled and éxamined.
| - For comparison pufpdées, the above exercise wés repeated
15 replacing the two gums by 1% of the glucomannan.albne‘in one casé apd
by 1% kappa carrégeenan alone in the second case. .

The results obtained are noted below.

1% kappa-
carrageenan and
1% Glucomannan

1% kappa-
c_arrag eenan

1% Glucomannan

m xing with ak?i gh shear m xer. 'Egg sol utions were
r

ipresent

1 _PpH 5.5 Thin soluticn Slightly Tough, slightly
; viscous solution brittle gel;
3 similar texture
13 to alginate gels
: pH 6.5 Very weak, viscous solution Tough brittle gel
E . brittle gel; - '
3 Excess syneresis
7.0 Weak, brittle Viscous solution; | Toughbrittle gel;
) . ~gel; scme some very weak :
K syneresis jgel pieces
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to ahgrhﬁte gels pH 6.5 Very weak, vi scous sol ution Tough .
brittletgel brittle gel.; Excess syner'esi_s'_?.o Weak, brittle Vi scous - P
sol uti op; Toughbrl ttle’ geI gel; sone sone very weak present ”

e gel's produced using 1% gI uconannan in conj unctlon with, 1% kappa

carragegenan were cut into chunks and canned jn water. These were then

re--p;io;essed at [err] for. 1 hour:. After re-Ptocessing,
|

t he chunks renni ned

integrgl and 5  di scr_ete. ‘EXAI\_/PLE 7 This exanple relates to a chocol ate
jellied-mlk. RECI PE TEST PRODUCT = - CONTROL :
Calciluﬂ sulphate The gels (rbOgced using 1% gDuds@ignnd) in conjunction with,
Pot assifum citrate 1. 259 ' 1. 259 Sugar _
77.009} 1% TapPegclhmagetedre wposdait into chunks and1€an@eg in water. These
10..00gfLow net hoxyl pectin 2. Q0g 2.00g - (_DE of
30-509% 15 were theRoterpsbeessednat (idpeC for 1 hour. 0.62g9
0.62g garrageenan Cal ciumsensitive 1.199 - 1. 199
carragteen an G ucomannaftes vsadorassing, the @ho%es 2@mained lntegra" and
Exanpl £ 5 product € Carob. gum (I ndustri al Grade) - 0. 959
] 5  discrete. . o
'EXAMPLE 7
This example-relates to a choéqlate'jeliied-ﬁilk.
RECIPE TEST PRODUCT CONTROL
Calcium sulphate | o.sog_ . 0.5Cg
10 Po@assiem citrate’ 1.25g -7 L.25¢
 Sugar ' 77.00g - 77.00g
- Chocolate powder . 10.00g 10.00g .
Low methoxyl pectin 2,00y - 2.00gj
] (DE of 30-50%) o
135 Potassium~sensitive 0.62g 0.62g
carrageenan )
‘Calcium-sensitive S 1.19g 3.19g
Earrageenan' _ _ )
Glucomannan as used in 0.95g _ -
20 Example 5 product C ' |
Carob'gum (Industrial Grade) - 0.95qg

" The above dry powders were we1ghed out and mixed together.’
570ml of milk was then heated to 85°c and the dry powdédrs
were whisked in using an egg—wnlsk. ' '
25 The resultlng mixture was then allowed to set at room
© tewperature for 2-3 hours, to form the_preduct.
The recipe allows for the addition of preservatives, flavours
~ and food-ﬁrade colours although these are not included.in the recipe
- as given. . _ N | ‘- | _
.. 30 o " The control product, conLal 1ng carob gum.wes'a neutfal_
B (nH 6. l) chocolate«flavoured des sert gel that cut eleanly with a spoon.
There was some syneresme. The product-contain;ng glﬁcomannan had'a PH

of 5.97 and a similar texture but showed no syneresis.
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#®hen ‘heated to 85 G and the dry ,.powders were whi sked in using an

i sk. 25 2" The resultrng m-Xture was t hen aIIovvedto set at
ntenperature Tor 2-3 hours, to form thgsproduct. The reci pe all ows for
ddition of. preservatrves flavours an food grade col ours "al t hough
 are not .included in the recipe as given. 30 . The control
ct, containi ng carob 'gumwas a neutral (pH®6.1) chocol at e- f 1 avour ed-

rt gel th#XAMHIEd eanly with a spoon. There was sone syneresi.s. The
ct- containing gl ucomannan had a pH of 5.97° and a similar texture but
d no syneresis. Thig Fxaprldpeiates 19 s tadsmblavqueprdr dassest gel and |
-flavoured. dessert gel and denonstrates the use of glucomannans in | ow
od syst ensieIREEfMEeS the use of g uq?E?PnFF&IHBC#°W pH food sySKAMEAL 5

_ b,o‘e dry powders were. wei ghed out and m xed toget her. 570.rr'1L.-o'f mlk C
2

kum sul phate = - . 0.5g - Adi pic acid
. 2. 5B ss| um cr t rat & TES QROI%CT 25g  SONIROL
1. 25 Sugar - 00g 7700y Low nethoxyl
pectin >  2.00g Calciwm sulphaty oog 10  ©9-39 (DE 30-%
Potagsi umsensitive  adipic Qcﬁ&g o ' 205@29 carrageenansg-
Cal cr umsensitive . Pot a%Qg carrageenain 2}’5
d ucdnmannan as used in *° assm@ @%&aﬁﬁanpl e 5 pr(‘rd
: : Sugar 77.00g ' 77.00g
_ Low methoxyl pectin ~ 2.00g B -2.00g
10 - (DE 30-50%) ' . | _
' * Potassium-sensitive 0.62g T - 0.62g
_ carrageenan oo - _ . ' '
Calciumrsensitive 1.19g | " 1.1%¢
carrageenan _ . -
is " Glucomannan as-used in 0.95g" _ .' : - S

Example 5 product c
Carch gum (Industrial Grade) =~ . 0.95g

The above powders_were weighed out.and mixed togetﬁer.
'_ 570ml of pineapple juice was'heateﬁ-to 85°C and the dry
20 powders incorporated with an egg whisk. - | |
| The resulting mixture.was then.allowed to set for 2-3 hours-
at rbom temperature to form the produét.-
| The formulation allows for the addition of preSgrvatives,
flavours aﬁd food-grade colours as required although tﬁése are not
25 included'in the recipe abdve:
" The contxol product containing carch gum was an aczdlc
(pH 3.3) plneapple-flavournd deﬂsert gel that cut cleanly with a spoon.
The:e was some gyneresi?. The product containing gchomanndn had a

pﬂ of 3.3 and a similar texture but showed no syneresis.




Car Qif, ®m-(Fndustri al Gade) - ' ' 0.98g The above powders _
wer melghed out ‘and ni-xed toget her. 570ni " of plneapple JU|ce was heated'to
85 Cjand the dry 20 _powders i ncor porated with an—e egg—wiisk—The resul ting,
m xt yre was- then ‘allowed to.set for 2-3Nd# § at roo form
the product The formulation allows far the additionm“mmmsmwmwnn

fl avgurs and food- grade colours.as required although khese aren nst 25 FV
inc dded in the recipe above. The control product containing carob, gun1was
‘an adi diic (pHERARYS5i neapple-fl avoured dessert del -that cut cleanly with a
spoorf. There was sonme syneresis. The product contalnlng gl uconannan had a
pH ofi 3.3 and a simlar texture but showed no syneresis. * c L M
S % CLAIMS: - An edible material having a pH not higher than 8 conprising
a gelited or tRkckened alycfiidlphreaterdeht riwinggaapthinotuhéghnr &hppalt¢amprising
prodqct of at {east one gl ucomannan and at .| east one carrageenan, . (as

her elzn def i ne@) gebled or thickenedramuiobk epirrseerpataiasing aimistbure of & mekction
conpriising an irreversibly gelled aqueous phase. - 3. An edible .

mat erii al as clpabfect iof st alems? obergdiunondreagekh@chtpiaseti ond marhagéaram,ofas
chun@s or lunps of gelled material. 4.. At edible material as :
claimed in cl diewresn \debined) .t he gelled 10 -materi al contains flavouring

'and/ér colourlngs such as to inpart the f1 avour ~and: appear ance of neat ‘
t here 5 2. - An muli ddlidlonhattdrdbl ass cllatimed im cthimm chmbeﬁ.eirtgtdme

gel | d aqueous phase is in the formof a therno- rever5|ble gel .

o irrevers;bly gelled agueous phase.

A

3.. . an edible material as cla;med in claim 2 wherein the aelled
. phase is in the form of cthLs oxr lumps of gelled materlal.
§." An edible material as claimed in claim 3 wherein the gelled

10 material contains flavouring and/or colourings,such as to impart the

‘£lavour and appearance of meat thereto.

; 5.  *An edible material as claimed in claim 1 uherein_the'gelled
aquecus phase is in the form of a thermo-reversible gel.' |
- &n edible material as claimed in claim 5 wherein the'gelled_
15 ' aqﬁeous phase comprises the jelly phase of a meat-in-jelly product.

A ~ An edible material as claimed in. claim 5 wherein the gelled

; aqueous-bﬁése forms the basis of a dessext gel.

8. An edible material as claimed in any one of claims 1't0 6,

“having a pH within the range from 5 to 8.

o




An edi bIe mat eri al- as cl ai ned |n claim5b V\:hEI’EI Hlm

__aqu&)u?bhase corrprl ses the jel |y phase of a_neat-i n- ‘“wll @

~An edible material'.as elainmed in claim5 WherP el n the ase
forms tihe basis 6f a dessert .gel . An edible material as claimed in any one
of claiins 1 to 6, haV| ng a pH wthin the range fromS to 8.

- 15 -1

cl aFhed in cl 3r m5 haV| nén e%.%lﬁ T%eﬁlﬂ‘lea“r ShyEeR at@n g 14%%%99& &l al as

“An edi il e materj.al cl ai ne one of clains 1t09 wherelnthe.
ratio of gl ucghgﬁﬁ’aﬁg?oraé’gfrgroé"e%aﬁc}/ﬁé within the range of from=20:1 to
1:20. 11. o An edi bl e materlal_ as claimed in clai'm10; wherein the
ratio of glucomannan to carrageenan i.s within the range of from10:1 to.

1:10. 12. 10. . An edibl g.amteri Irf_%?acé ah MRd. 4 g_?ag]?g,uggg Joi cggmé‘n‘l gotg)'. '.

11r 104 V\,herel t he concentra |on o anount . o conannan and

car ragéenan |, L16; AGHE YL BNEP 1S AL ae06 &yls“@i&% Rhe Lifge

aqueous phase e material as clarnmed in ‘any one of

clains:1l t% E@g{gbnlggplg&;rageenan i's a carrageenan containing at
| east some kappa carrageenan. 15 14. - An edible naterial as
claimed in any one of claims 1 to 13, wherein the glucomannan is a
gluconannan fromthe corns of the Anmorphophal | us genus. 15. ~An

edi bl e-materigh as clai "aq'l bé}u&ﬂ a;nar&e]nﬁybéé %&lasai.d ¥na8148586] hedrimh amg one
of the: Exarrpl es herein. 16. hod for maki ng an edi bl e '

mat er | ?‘l havi Q‘gtfo RiZ Bfﬁccjﬂfagﬁ'@x{ to cMa@Qemg'miﬁdgl@&uﬂée |o@.’a$$:or@ne
gLUCO”ﬁnnan.an | east one Carrageen

10:1 to 1:10.

A
<

'12. . . An ediblé material as claimed'injany-one of claims 1 to 11,

e segan e

10 wherein the concéntration of total amount}of glucomannan and carragaenan'

in the aqueous phase is from 0.01% to'S%_by-Weight of the aqueous phase.

13. _BAn edible material as claimed in any one of claims 1 to 12,
wherein the Carrageenan is a carrageenan containing at least some

t  kappa carrageenan.

15 14. ~ an edlble material as claimed in any one of claims 1 to 13,
Hwhereln the glucomannan 1s a glucomannan from the corms of the

Amorphophallus.genus.

15. : . 'An edible material as claimed in claim 1 substantially

as described in any one of the Examples herein,

20 1s. A method for making an ealble material hav1ng a pH’ oot hlghcr :
8 which éomprises adding.aﬁfleast one glucomannan and at.;east one qarrageéj

‘as herein defined to other

pk o TR————



prepare(;fl material at.a tenperature of at |east 100 C for sufficren e to
cause formation of .a‘gelled or thickened afygous 'phajmum iy - 17

A nethod as clainmed in claim16 wherein the other ingdil “WMH meat s
or othef proteinaceous materials.of vegetable and/or ani ifal ~ortgin and

heat ivg!i s continued so that the product conprises the proteinaceous
material in ath versihlgs98ld ed S HRaASErar . et hod -
for thei producti g%%%égn%gé%rgsmt eri ar’ av#ng % ‘Sre}égﬁii%a&terh?lgﬁg g‘fahan
8 wherein a mxtuy.g ofabc LLast 1008 9heROFBPNalksanf J formati
carrageenan (as her-g?%a%efi ne%)%. |l_n wat er, opti oné??y r\% f%ﬁ%ﬁlg g.%gslet ffgﬁmotflén
fl avourings and/ qfe QOLOMIhNGS erisSkdiRR s, pARIPER A fialoydl [ st [err]
for sufficient tinme that a therno- |rxev;ersl_bf?e gel is tormed. 15 19.

A methad as claimed in claim16, conducted-substantially as described in

any oneg of the Exanples herein.. The text of the specification has been
reproduced by phgtgcopying t&..8Rm 26301 SRkl f RAL 1 VREIALI A the JTRY

contai " a few manuscri pt arrendr?entsav\h?ch.are di f%' I 5!‘ The

as -heriﬁ?mi'ned to other = edible ingredients and heating the thus - - C

] icult to read.

original typgscr iil?xtgrg@fgn%lsniﬂlﬂ.uﬁ?%ﬁ%t%%@:ﬁgptpﬁ@ﬂgé@aﬁ§ Y0 d BEPELIRDb1e

on the.prem ses of ‘the Patent Office _
' ' and/or animal origin and heating is continued so that the product

“ dneis -

comprises the proteinaceous. material in a-thermo—reversible gelled

% 'aqueous phase,

; _ , . . . P
H . , . . . -
% 18. . A-method . for the production of an edible material having
§- _ 10 a pH not higher than 8 wherein.anixture of at least one glucomannan

and at least one carrageenan (as herein defined) in water, optionally -

vith the addition of flavourings and/or colourings, is heated at

5 '_ - . a temperature.of at least lOOOC for. sufficient time that a thermo-

irreversible gel is foxmed.

15 i1e. A.method as claimed in claim 16, conducted substantially
- as described in any one cf the EXamples hexrein,

The taoxt of tﬁe specification has be "
. en reproduced by.photocopying the applicants criginal
typescript, It pay contain a fow zanuscript amendments which are difficu]s.’t to read. gl’l'he

: o original typeseript containi i
i | of he Pat engt Offipce ntaining these manusc:;:.pﬁ amgndments way be ingpected on the premises
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