1 THERM® | RREVERSI BLE GELLI NG SYSTEM AND EDI BLE MATERI ALS BASED <PHEREON iy
Thiss™ nvention relates to gelling systens and especially to gelling syst.ens
the? ¢an be used to produce edible materials having a pH bel ow about 8. :
Briti/’sh Specification No. 2048642 5.dgscribes and clains edible materials 3
havi ng a pH bel ow 8 and having a thickened or gell ed aqueous phase produced 3
froma mixture or a reaction product of at |east one gluconannan with at

| east one carrageenan. THERMG (ERREVERSIRLE | GELLIN®@SSYSBEMt her no- 10
-irreversible gels can AN ERMRIE MTERBALS nBASED|I TEEREONMf at | east one

gl ucomannan and at | east one carrageenan at a tenperature of at | east
[err]for a sufficient perjod of time provided that the pHis at |east 5 but
that in the presencedfs dgitentionaatates tesgrtling ysystemsmndt her 15

r ot ei naceo mat.erigls t els forned ynder the sane conditions are
Itoher ITID r e\?éggicﬂ'laéﬁ ylrﬁﬁi Ee:ﬁe‘ﬂ'lg %%?%s&@%nci"heb%b%%?@a‘f? RrPgEee by
i tabl sUSL i t he cqondi ti.ons of | formation therno-irreversible gels
(Szgln ge %r%?&gg‘&l r&%ﬁﬁlﬁi’e‘s gﬁv&fnszétxﬂgeba V()%%‘hﬁs *is between 5 and 8?
whet her or not the 'ﬁﬁ{?ﬁ{‘geésfﬁ?é%‘?m{eﬁé] Ejsé‘@f’t her or not neats and
Hat er al e are |n't%§

ot her protei naceous are presen aqueous phase. The

I nvent 59”db§c9&!btés0lé!z@' '&iﬂ%%%ﬁbff‘mxoﬁﬂ Vr?éw}ﬂﬁ%té H below 8
therno-irreversible gels can be pro uced using a carrageenan/ gl ucomannan
reaction angt e@vieh 4 Mhickened or gelled aqueous phase produced

‘ from a mixture or a reaction product of at least one
glucomannan with at least one carrageenan. .
Tﬁat specificatidn indicates that thermo- "N
10 irreversible gels can be produced by reacting a mixture of
at least one glucomannan and at'leaét one carrageenan at a
temperature of at least 100°C for a sufficient period of
time provided that the pH is at least 5 but that in the
"presence of certain foodstuffs, especially meat and other
15 proteinaceoﬁs materiais the gels formed under the same
conditions are thermo-reversible.

This invention is based on the obsefvation that
by suitably adjusting phé conditions of gel formation
thermo-irreversible geis can be produéed, when the‘pH of

‘20 the aqueous phase is between 5 and 8, whether or not the
temperature is above 100°C and whether or not meats and
other proteinaceous materials are present in the aqueous
phase. |

The invention is particularly based on the

25 observation that thermo-irreversible gels can be produced

using a carrageenan/glucomannan reaction system when the



2 the pHis between 5 and 8 provided that the heat input is sufficient, L}j
even though the tenperature of the systemis not raised above [err]. and/ K
protelnaceous terival of vegetable or animal origin is present. 5

' i s’inventien therefore provides an edi bkeafeod product having a pH
between 5 and 8 wherein the aqueous phase. is gelled in the formof a
thermo-irreversible gel. The gel structure is provided by a mxture of at.
| gast one gl ucomannan and at | east one carrageenan. : 10 . P
The invention pr ghiedgd aSpbe¢Usenf6ranﬂe8ppUGUEdedntbatahhedheae pnpducis = -
havi ng a pH between 5 and 8 and havi ng el | ed” aqueous phase provided by a =~
m xture of at |eautfbncegmucsﬂsnnﬁhoush §%eléagpeéﬁéuéar@égﬁbﬁaﬁysﬁhmchs
conpri ses subjecting a,gellable conbpnation of at 15 |east one gluconannan
and at_ | east onenéérPﬁ@ééﬁaﬁbPUea199n€e#§@29€ B?°§?1F%§§?u%0m%ﬁbﬁ%ale%g
t han- [err] for a eri yrs such_as to, forma therno-

|Lreversyble gel ﬁeP§§1§q8€bﬁ§lﬂﬁg ﬁrl$ﬁg hEaPTERBE required to mke a
20 :

System of thed pventi on doneide tehtRaRo EPESREREE, BreveRt 2%&%& 83§ %goa

essential that tggoaﬁctshgrlbg??tpg gwgﬁﬁrﬁ Qﬁ&”ﬁtﬂhérEEﬁ @? GQHE can

“be | ower, the cl 0Sser the er the concen on o

gel I abl e constityaaks 43 gb&lretiel q¥ReUTo aa? af tﬁaeméyﬂnﬁgversls'geh%g?
the {enperature, of course, the shorter t heating period require orm

a th‘;er’rm lrrever&'hbl geqelstructure is prov:l.ded by 2 mixture of at least one

U

glucomannan and at least one carrageenan.T*

10 o ~ The invention provides-a'process for the.

production_of an edible product having a pH between 5 and
"_8-and having a gelled aqueous phase provided by a'mixture'
of at least one glucomannan and at least one carrageenan,

whlch comprlses subjecting a gellable comblnatlon of at o
15 least one glucomannan and at least one carrageenan to a 1:”;.'
temperature of at least 50 C but less than 100°%¢ for a

. period of up to 16 hours such as to form a thermo-

(:}-. | ,irreversible gel in the agueous phase. | '

PP —

The heat 1nput requlred to make a thermo-

. 20 1rrever51b1e gel u31ng the carrageenen-glucomannan gelling

 —a—— s

- system of ‘the 1nventlon depends on a number of factors.

It eggsus<b3lxaes&aﬁ1&lthatthesﬂ:u;atleaﬁ:Swa.q;ut

P from this the heat 1nput can be lower, the closer the pH is

to 8 and the hlgher the concentratlcn of gellabTe constltuents

25 in the aqueous phase of the system. _.The-hlgher.the
. temperature,'of course,_the shorter ‘the heating.period .
P '_ ' required to form a thermo-;rreversmble gel._

' Surpr1s1ngly, moreover, 1t has been found that the

- o — aeon camtne 0 e e, R FET T CTETS e GmY Tz — o o A




5 pr|5|ngly, noreover, it .has been found that the. time to form:a

mo-irreversible gel can be greatly . reduced, when all other factors
‘the same if the gelllng system havi ng- been produced ‘by* dissol vi ng the .
Flngredlents i'n a hot aqueous phases i-s cool ed and, pre- 5 ferably, L

subj ected. to an .agei ng process at roomtenp- erature before it

is reheated

to for mtime ged . £Bmi ta s&h@pmirmemhkﬁ U RGP beorgmeatlsuggest's that - -
the pre ég s ﬂ‘ﬁ ‘?‘E‘M fatsk %@ri%“?né n gl ucomannan:’/ le
Yd&de : 4 .

- carrageenan systens 10 en Ieads to t her no- rever si

| e gels..

-1t has now "

been fogRlking S¥FtERs haNingheen tigr%@%ﬁeedrmé @rﬂs‘%ﬂfﬂmnﬂ!ﬁn but by the .-
~effect S.Hﬁrédﬁrtﬁ:ﬁé aH s hﬂy@ fuddies Fﬁhlﬁ@ﬁ mrmeﬁa SarM“ eover nt t hf
_-conyersi a rymo-, * lrreversible such as eat. penetration.’ .
rat :ég s"’s"'ﬁiﬂﬁ‘f‘iﬁp‘ S| %'T%gesﬁeal‘? nRRAR g?i“?'her efore also -
- provi deznhmnm:eiafdm dthelgprmshadted of fomeathengbgue having a pH L

~ between 5. and 8.c r t | I n and” boUhd” f.
t oget her by a the%#?%@vféé%ﬁé%%ﬁ}ygqgﬁ ﬁ'igaéu‘;e%usé)’fe)%é‘géejrmm ch. corrprl ses:
- subj ect |s1ggg¢&!t§)rtha§ rthen ersenre Qf aﬁeat%gmdmtmlt tprot@inabl e _

conbi natj gl pidSasls ol

Hadédtdn WiFs £&fi4 ageenan to a.

rature of at | east 50 a erlod of up to 16 hours such as.to form

te e
% a 19f&eh- ]ﬁ?‘%ﬁ/e?%ltcﬂ%TrQ‘F@fﬂeb%&]m ph%'%ehasl'ﬁtc"‘l’rh/%?ﬁl on nor eover
-pr ovi deSEoi:ﬂd?aihaflaimleis nét caused by some inherent antagonism o

15
20

25

but by the effect such ingredients have. on the process
parameters which govern the conver51on to a thermo-

.'irreversible gel, such as pH, heat penetration ratio,
-potass:.um ion concentration etc.

‘The invention: therefore also prov1des a process.
for the production of a meat analogue having a pH between
5 and 8 comprising proteinaceous material dispersed in
and bound together by a thermo—irreverSible gelled
aqueous phase which’ comprises subjecting the protein—"'
aceous material, together with a. gellable combination of
at least one glucomannan ‘and at least one carrageenan to
_ ' a temperature of at
least 50 °c for a period of up to 16 hours such as to form

. a thermo—irreversible gel in the aqueous phase.

The invention moreover prov:.des a meat analogue--

.comprising proteinaceous material dispersed in and bound

together by a the::mo-irreversible gelled aqueous phase,

_ wherein the gelling system comprises a mixture of- at

30

least one glucomannan and at least one carrageenan.-_ : _
The edible product of this invention may be any
foodstuff or confectionery in which it is des:.red to have

. a structured or shaped form which is resistent ‘to struct-

- 35

ural breakdown upon heating. The gelled foodstuff may
include flavouring,' and colouring ingredients. - If
desired, humectants and’ fungistats ‘may be 1nc1uded to

" provide microbiological stability in, -for. example, so-

called _"semi-m_oist“ foods. A major advantage of the gelling



P R .. . \\
&onpri si ng proteinacéous material dispersed in and bound together by a <:E€2/
thernmo-irreversible gelled aqueous phase, wherein ‘the gelling system —
'Conpr|ses a mxturfe of at 30 - | east one glucomannan and at |east one.
_ carrageenan The--edi bl e product of this Lnyeation.my be any foodstuff or
confectionery in which it i's desired to have a structured. or ‘shaped form

which is resistent to struct- ural breakdown upon heating. The gelled '
“haodstuf f may 35 i ncl ude fIavourlng, and .col ouring ingredients. . If

-desi red, hunectaue$emn©vhun@mhbwt@oayyahehemdhndgelﬂangreysdems such as
nfcroblologlcal stability in, for exanple, so- called "sem-npist" foods.

A major advant agdginaties @ﬂﬂ pedypecspsesmisy hast bergolips aochacedsity

gel li.ng systens such as al gi nates and pol ypectates is that there is no
‘necessity for tfoR weetment with divadensory RONVAIEAS, 1an8n08eBFORRESN

often inparts aygﬁlatablllty negative tqQ the product' 5 , unless.an eff|C|ent

washi ng stage i dden A &8 3dPatekae 1&Ftﬁh§e§@WFwﬁgt§y§?§n?89§ﬂ°

cal cium al gi pates .l ies |n t g stability.of the Iuconan carrageenan . ;
~gels to heat%ﬁg“?&eﬁﬁe ﬁ&ée82 Sé&ﬁ@éﬁﬁ slsF&88q§ﬁ Aogues -

ey o e b A g g
on” e S ROl SRR TR OSSR Y 6l o1l puiCbitlat)
YEt .anot her adV%%%%@%e%hahh%e@%'Eb”ﬁe%%ih@?hﬂﬁ%ﬂe presence of polyphosphates.
Food analogues structured by calc1um alginate soften
10 conslderably when heated in the presence of polyphosphates .
| whereas the products of this 1nvent10n do not. Thls is
part;cularly useful for meat analogues Whlch are to be |
included in.oommon eonVeniehce foods since these often
'contaln polyphosphates. a |
15 | . Yet anothér advantage of the gelllng system used
‘in ‘this 1nventlon 1s that-it is. odourless and flavourless
‘even after severe heat treatment. : Th1s is in marked
i o contrast to many vegetable proteln blnders such as the soya,.
oottonseed and wheat protelns used in oommerce. Th:
20 _gelling system of :the 1nven+10n does not therefore ccntrlbute'-_
| a palatlblllty negatlve to the foodstuff in which-it 1s
' 1nc1uded. | |
| Any carrageenan'or carrageehan-tjbe polysaccheride,
for.exaﬁpie, furcellarah is sﬁitable. The carrageenan may
h25_ be used in a crude form (e. g washed seaweed) or 1n an

-alkallne modlfled form or in the form of the conventlonal

: carrageenan extracts of commerce. ' The carrageenan may be '



in this invention is that-it is odourl ess and fIavourIess -even after

evere heat treatnent. . This is in marked contrast to many. vegetable
1 rotein blnders such as the soya, cottonseed, .and wheat detéphs used in. ¢
ormmerce. The 20 gelling systen;oi t he invention does not therefore

contribute a palatibility negative to the foodstuff in which-it is
i ncl uded. Any carrageenan or carr ageenan- type polysaccharlde for &J“’

exanpl e, . furcellagan_ i s suitabl e geg y be used |h“a L
‘crude f%ﬁ¥n%%?@ °€B%ﬁ€ﬁa§%%ﬁ%%d§u%? J% %%ﬁﬁéga ﬁggngg Fgéaaforn1or in the-”
form of t tion o n ac o] o] The- - : :
carrage% aé%ﬁH%Q 69 £%§ @%% ? g@??éggéngﬁtséhﬁ gpg?gﬁﬁﬁa iota or kappaj-
carrage Eﬁfa r end NERESE . cgﬁgaiﬂgn rebmer gd grrageenan types are
. those gon ?%?ﬁ%ys%%%éﬁa%%a carr.ageenan. 2 pﬁ The: gl ucomannans nay
- . be used% dfpRgdtiahied formor in the crude forn1 - The crude. form may -
-nmerely be the ground-source of glucomannan wi't hout further treatnent. .
Al t hgugh any gl ucoH@ngBdcohsnsams abhe, bé hesedeinr aegugl peeanroens are found
~in the corms of the ‘Amorphophallus 10 genus and in particular A rivieri :
(Syn A oxoin aghe éru@mcﬁdhmllusThé‘cradeabormsmaﬁtmbnémyfbeathed A. bl unei.
The preferred weight rati o of gluconennan to-carrageenan is i:n the range

20: 1 t growid asnurée qafegbw@mamanemtmubnfurthhe toeBEmedtni xture in the
'aqueous hase is 0.01%to 15 5%  preferably 0.5 to 5% by melght -

hough any glucomannan is sultable, the preferred
glucomannans are found in the corms of the Amorphophallus

" 10 genus and 1n partlcular A. r1v1er1 (Syn A Konjae),

'A. oncophyllus, A. varlabllls, A, bulblfera and A. blumel.K
| The preferred weight ratio of gluca:arman to carrageenan
is in the_range 20:1 to 1f20 and_the pre;erred concentratlon
-of the combined miiture”in-the.aqueous phase is_Q;OlZ_to
15 5%, preferably 0.5 to 5% by welght. K
. The mechanlsm of thermo-lrrever31ble gel formation
in an aqueous solutlon of a mlxture of glucomannan and
carrageenan 1s st111 not fullv understood.
The time for which the solution or gel must be
20 heated tohachieve;thermofirreversibility'is_dependent upon_'
.several'factors, in particdlar pH,'the gum content- the
agelng perlod prlor to heat treatment and the presence of
other 1ngred1ents. AJl other- factors belng constant the
_mlnlmum tlme of heat treatment requlred to prov1de thermo-'r.
-25: 1rrever51b111ty 1s reduced by hlgher pH, hlgher gum content,
] 'presence of synerglstlc 1ngred1ents (e g pota331um 1ons or
carob gum)”or ageang (or_condlt;onlng).at roomdtemperature.

prior to heatftreatment. " 'All other factors being constant



-fhe mechani sm of t herno-irreversible gel formati on in an aqueous solutlon '
of - a mi xture of gluconannan and carrageenan is still not-fully -understood

“Fhe tinme for Which the solution or gel nust.be 20 heated to achieve :
therno-irrewversibility is dependent upon _s veral factors, in particular pH

t he gum content, the ageing:period prior~td heat treatment and the presence

of- other ingredients. - Al other factors being constant, the mnimmtine
of~+heat. treat nent required to provi de ther no- 25 |rreverS|b|I|ty i s reduced

by hi gher pH, NichaChndvd coanEls 1358168 Prodiar’ Gobkher!, "Hbed ents (e g.

potassiumions or carob gum or ageing (or conditionin at room

t enperat ure pri eesiqieaat g"e'l%ab&%'&bund Aolo ook ukagt or s bei ng const ant
-6- the above changes will al so provide tougher, nore resilient gels or

" bound food products. - Tﬁleefoﬁdbhdwgwexemrmlseimhbus-htat €hkhénkBrenbhon. -
EXAMPLE 1 5" - This exanple denonstrates the preparation of a typica
thermal |y i r revEXAMBILE ikeat - anal ogue product. The meat anal ogue product
~was prepared _using the follomnng recipe:- Ingredients %
by Weight 105 ' (Fhascexamplel dempasirates the preearetﬁ/eatgf a

(Ofal Meats 16.2. (- (Gound Bone
6.5 - .. typical thermally’ 1rrever51b e meat analogue product.- The

meat analogue product_was prepared using the follow1ng |

: reclpe'- ' _ _ _
Ingredlents h . - &by Weight
10 o (Fibrous Muscle.Meafs ._ - '27.3“ |
‘Meats %ofral Meats _ o g B 16.2.

JEGround Bone o 6.5
-Gravy (Amorphophallus ep. _eﬁctract' | | 1.5

| | %%appa_-.carraéeenan” . . '1.0..7

._15 RN (Water' o I ":-57;5f
| - ' -100.0

~o

 The meats were coarsely chOpped'and then'mixed

in the proportlons glven above before belng mlnced _
through a 5 mm screen. The mlnced meats were then added

20 to the correot'proporﬁion-of water and phe whole was then
heated to éo°c ﬁith occasional'stirrihge ‘When the'mixture
had attalned a temperature of 90 'C the gravy powders were
-added, u51ng the proportlons glven above, whlle ‘the mlxture
was thoroughly macerated u51ng a hlgh-shear stlrrer. Durlng d

25 . the addition of the gravy powders the temperature of the'



G avy (Anorphophallus sp. extract 1 5 (kappa - carrageenan '
0 ( .15 (Wat er . 47.5 100.0 The neats
re coar sel y chopped and t hen mxed in-the proportrons gi'vén4bove, before .
pgi ng m nced through a 5 nntscreenr - The m nced neats were then added 20 -
o the correct proportion of water and the whol e was then heated to 90 C
with occasional stirring. When the m xture had attai ned a- tenperature of -
90 C the gravy powders wer e added;. usi ng t@e proportions given above, mhrle ~[
the mi mm@msvamdremgrﬂzy meermeei Q9% @. hi gihemethe sgraver.  During' .
25 the addition of t avy powders the tenperature of. the -7- ntxture '
 was kerﬁowqrﬁftﬂtéﬂﬁ%ﬁtg%"@'@)& @spem,tme Jrbxiure s spowred cirbe y '
di spersed, the, pixture was poured n alumniumtray,. covered and
| ef t t@rbcﬁ}}umln%nt% cqtﬁg %\g% o%‘e%%ed i W p?%%%ure cooker.

. after which 5 me the: roduct was coo ed Vhe e pro ct was

found t ?) QQﬂHﬁF @3 P ?ﬁﬁﬁ?dah$e%r%ﬁﬁ§§%ﬁﬁl% b Iy into
chuE%d é%§;ﬂ§%&ﬁcgmhgéT§ %ﬁﬁng produced. The product resenbled

coo of the prooduct was 6. 4. The product mas

found 1o be ther Rl 86 £y otid B Fodkier! @89 cRoas’ fb 161 EOkLRY RBeReT -

a3 meaty appearance and could be cut cleanly 1nto chunks

w1th little or no flnes belng produced. f The product
resembled cooked lung. . g _ | |
lO ' The pH of the product was 6 y, r The product was-
found to be thermally-1rrevers1b1e when assessed in the
follow1ng manner'- |
The product was cut into cubes of 51de-length
about 25 mm and 250 g of the cubes were placed in a metal
5. can. The can was then filled with water and sealed before -
belng processed in a pressure cooker at 130 C for one hour.
The can was then cooled by -immersion 1n cold runnlng water.
When cool, the can was opened and the contents assessed.
L Thermo-irreversibility was confirmed since’the-chunks were
20 stlll tough and dlscrete w1th clean surfaces after thlS
treatment. Thermally-rever31ble chunks fuse together o
under the.test condltlons forming a slngle lump.
The structural integrlty.of'the analogue is
:V_entlrely due to the glucomannan and carrageenan present,
25 s1nce any contrlbutlon from the meats was destroyed by the

-90 C pre-heat treatment.




Thé product was cut info cubes of side:length about 25 nmm and 250 g of t
cubes were placed in a netal 15 -can. The can was then filled with wate '
ang seal ed-beforg_kéing processed in.a pressure cooker at [err] for one

hour. "The can.-was. then cool.ed by i nmersion |?(xﬂd ‘ruhni ng water. Wen
cool, the can was opened and the contents assessed. Thernp-irreversibility

was conflrned since the.chunks were 20 "still tough and discrete with clean
suh#aces after-this treatnent. Ther mal | y-reversibl e chunks fuse 't oget her .
under the test cadiMprn® forning a single lump. The structural integrity
of ‘the analogue.iS entirely due to the glucomannan and carrageenan present’,:
25 since any contributi on THignd:hampRAlGents t9eYdOXe® Mivabage of
[err]pre-heat treatment. =~ EXAMPLE 2 This exanpl e denpbnstrates the
advant age of ageiapgpiree thealamplogue nind @rior ttiee theatheladr rﬂommrgooeo%ess
i nprove the -anal ogue -t oughness. 5 | ngredi ents _
% by Wi ght (Fi brtousdmprsotee tteatanalogue toughne®s.3 Meat s (Ofal Meats
16. 2 (Ground Bone 6.5 Gravy (Anorphophallus Sp.
extract .5 0.75 10 InSredlenNﬁhppa - carrageenan® by Weight - 0.5
(Wwat er : 48. 75 100.0 Using the above reC|pe t he
process of Exanple i _%Flbrous Muscle Meats - 27.3
Meats EOffal Meats = - . 16.2
| | (Ground Bone .- S . 6.5
Gravy EAmorphophallus.sp. extract l. 0.75
10 - Ekappa - carrageenan o O.S;
 (Water - u8.75
100.0 -

| Using the above'recipe the process.of Example 1l
was repeated up to and including the addition of the gums
15 at 90 to 95 When the gums ‘were evenly dlspersed the

mlxture was spllt 1nto two equal portlons.

Product 4 .

The hot mlxture of one. of the portlons was poured
into cans whlch were immediately sealed and translerred to'
20 a. pre-heated autoclave._' Wlthout delay the ‘eans and-
contents were heat sterlllzed at 130 C for 50 minutes’ after E
wh1ch t1me they Were cooled to room temperature bJ 1mmers1ng .
in cold water. _ Thls product had had no aselng prlor to |

.the heat settlng process.



.
2

~was repeated up to and including the addition of the gufrs 15 at [err] to
3 When the gunms were evenly dispersed, the mxture was split, into two
uaI portions. Product. A The hot -mi xture of one of the portiens was. poured,
to cans whi ch were inmedi ately gealed and transferred to 20. a.pre-heated"
. ‘aut ocl ave. W thout delay:the cafs and contents were heat sterilized at
1300C for. 50 minutes after which time they were cooled to roon1tenperature
by i mrersing in-cold water: - This product had had no agelng prior to the ™
heat - sg%&eggtpﬁocess 9 Product B.The hot mixture of the second portlon .
was -0 cans which were sealed and left to cool to roomtenperature-
- over nl ght . Af tehe 1RobOME St Aber e9rthenpecahar porbiohhrasapsused contents
were heat sterilizedin a simlar manner to Portion A. _This product has'
been agfeo péans ﬁﬁléhewbeetsealedngndrmeétstoTheomeab ‘moamogues resulting
fromPortion A and Portion- B were cut into chunks and subjected to the test
10 fotemperaturereversightity &ﬁﬂeﬂeéarhgun8|atExaquEempethhnks,from
“Product A were fused together to forma single |unp Sonme chunk -
def 5ni thencans anddeentantni Weraeheatpsberi héeéh&ﬂké fendlagak. Chunks

from Product B were di screte, had clean 15 surfaces and were %ougher t han
the Chﬂﬁk@e?rbﬁ1ﬁﬂﬁﬁh€P A This product has been aged prlor

the heat settlng process._

The meat analogues resultlng from Portlon A and
Portion B-were-cut into chunks and-subqected to the test
10 for thermo-lrrever51b111ty and descrlbed in Example 1.
Chunks from Product A were ‘fused together to form
'a single lump. Some chunk deflnltlon was evident w1th1n |
the lump but the chunks were weak.;
Chunks from Product B. were dlscrete, had clean
lé surfaoes and were tougher than the'chunks from Product A. -
The pH of both produots_was 6.5. .

Example 3

This example.illuStrates the preparation of a
‘thermally irreversible meat analogue product using raw meats.
20 ' The product was prepared accordlng to the

_follow1ng reclpe -

Ingredlents. 'l._'- R r%"by Weight:
Fish 50
(Water R .' f: C ' TQ?.S
- 25 :-Grary' ’Ekappa.e_carrageenan '_n; - .'lQO._"'
'. | EAmorpnophallus_sp.dextract - 1;5f

100.0



fhe pH of both products was 6.5. Exanple 3 This exanpre iIIustrates,the l_
preparatjon of a thermally irreversible neat anal ogue product using raw -

npats. 20 . * « “~'The product was prepared according to the folloewing
reci pe: - Ingredients - Y%y velght Fi sh - . : ’
50 (Water | - . 47.5°2%0 “Gravy  (kappa - carrageenan
1.0 1.0 (Anorphophal lus sp. -extract - 1.5 100.'0 - - 10 - The fish

Was: chopped and then mnced through a 5 nn1screen . The -gravy was prepared

P L ST I b B il e

extract and thevé ggééﬂgeenan wer e added and di spersed using a hlgh _
shear m xer. en t e powders were fully dlspersed the gravy was added
to the minced fish and theTngsgfg twggx¢yé§ Sopppete Zed i PrSE 1y gh
shear 10 nixer. The product was o cool to roon1fenperature
before being proressefg the waesﬁuw §opémpepitire of 90° C. The water

5 was malntalned at this temperature whlle the Amorphophallus;ﬁl

sp. extract and the kappa carrageenan were added and
dlspersed u81ng a high shear mixer. . ‘When the powders were
fully dispersed, the gravy:Was added to the minced fish and J
~ the resultant mixtureIWas homogenized using:a high-shear_
10 mixer, | | |

The product was then left to cool to room
temperature before belng processed in a pressure cooker at
-llO°C for one hour. . The product was '’ f;nally allowed to
cool to room temperature before.being.asSeSSed for

15 . appearance, pH, toughness and thermoéirreversibility.

. The thermally-lrrever31ble product was. tough
with a texture 31m11ar to. a meat loaf, the fish being
evenly dlspersed throughout the pack. . The pH of the
product was 7. 1._

20 Example H ) o
" This example demonstrates the use of the
glucomannan/carrageenan gel system to prov1de a meaft
analogue with h1gh pet anlmal acceptance.

1. o Analogue Preparatlon

25 The following reclpe_was used:~



[4

- toget her and nlncgabfﬁpsugﬁsﬁlﬁ ﬁ%?glate The
u3|n§ a IowshearHydrated TVE :

[0

110 C for one hour.  The product was flnaIIy al | oned to cool to room
enperature before belng assessed for 15 appearance, pH, toughness and
‘herno-irreversibility. The thernmally-irreversible product ‘was. ‘tough with

‘a texture-simlar to a neat | oafs Lbe=fish being evenly dispersed

t hroughout- the pack. - The pH of the product was 7.1. 20 Exanple 4 This

exanpl e denonstrates the use of the gl ucomannan/ carrageenan gel systemto

Wat er 96.-9 -The hﬁﬁredlents were m xed

ced product was stirred

Condensed Whey , : 3-

Carob gum 05
-Flavou:ingfealts' | o 0.2,

DYe_So;ution S - 0.7
10  Water - 26.5
"96.9

e e,

_ Theeingredients'Were'mixed.tggether and mihced'
through a 4 mm plate. | | |
_ _ The;minced pfdduct’was.stirred using'é'low shear
15 mixer whilst adﬁing i.5% Amorphophalius extrect and 1.6%
comﬁeréial'gradeekappa carrageenan ensuring that the gums
were'well diepersed' The resulting ‘mixture was heated in
an autoclave for one hour at 130 C in a sultable contalner.
' After_coollng, the solid pack_was cut 1nto'
20 -chuhks-approximately 10 mm x 7 — 7 mm'in Size'to_provide
the meat analogue. | | -

2. . Preparation of Pet Food

The follow1ng reclpes were used T

” .

provide a neat anal ogue with high péet animal- acceptance 1. : Analogué4
Preparation 25 Ingredlenvhe follomnng reC|pe_m§$_used - | ngredient
% w w Liver = e .12 Ofal N@ ts 28
Fi brous Miscle Mehiver = 16 5 - drated TVP .
.10 Condensed Wey ~ 3 Carob gum 0.5
Fl avouring salts Offal Meats 0.2 Dye SO|UtIO%8 | 0.7 10



15 m xer whilst adding 1.5% Anmor phophal | us extract and 1.6% conmerci al (Zé;;)
gr ade "kappa carrageenan énsuring that the guns were well dispersed.. The
resul ting.m xtuge,was heated in an autoclave for one hour at [err] in a
sui t abl e cont-ai ner. After cooling, the solid pack was cut into 20 chunks
approximately 10 mmx 7 nmx- 7 mmin 5|ze_tpgpLOV|de t he neat analogue 2.

Preparation of Pet Food ‘The follomﬁng reci pes were used:- - - 12 - Product
AN~ Product B Ingredlents ' o o % wWw % w w Meat anal ogue .
(as above) . 70 (}ayy A - . .30 Product-A5 Product B .
Raw Meat M x (as. in -aboﬁngredlents 97 kappa Catf nan- (Conmfci al
G ade) ' 0.2 Water o - S
2.8 100.0 - 100.0 10 Meat analognav(aﬁga@@veht 70. - %ww
Wat er - - 87. 5 leer' ' .. 12 Dye
Sol ution _ @ravysA . "~ Flavour . 30 o -
0.2 100.0 The liver and flavour salts were added to the

5 ' 'Raw Meat Mix {asin labove) - | - 97
kappa Carrageenan =~ - . . .
(Commercial Grade) - S 0.2
Water - o L= 2.8
100.0 100.0
10 _ Grévx A'
' Ingredient o | % L7A
' Water - - - 87.5
Liver : - 12
Dyé Solution - 0;3 ]
15 ~ Flavour - 0.2
100.0

'The liver and flavour salts_wére added to the
gravy to ensufe that ih'Préduct A; the éohdénﬁrations ofd
these palatable ingrédients weré.similar to those in

20 Product B.. | N
 Product A |
The approprlate welght of chunks analogue was
added to the cans and the cans were f11led w1th Gravy A to-
give the correct ratlo of chunks .o gravy. The cans and :

25 contents were sealed.



yhgredients were.simlar to those in 20 Product B. Product A The .-
apprapri ate wei ght 'of chunks anal ogue was added to the cans® @ud the:cans
were filled with Gavy Ato givedhegcorrect ratio of chunks-to-gravy.
The cans and 25 contents were sealed. | -13 Product B Al of the

(jZEvy to ensure that in Pr oduct A, the conCentrations_of'chese'palatable :

-

“ingredients were mxed together and sealed in cans. Both products were heat

sterilized e 130 Cfor 5 one hour. Af'ter cooling to roomtenperature the«
cans w@redstcdr & for one day at roonrtenperature before opening to assess '
the contents. Sanpl es of Product A and Product- B-were also-fed to cats in
a preference situdtl @f theodingrefisnts ene siixesldivgatheyrand well 10
defined, chunks of neat in a weakly gelled gravy.. Product B consisted of a
solid seelest 1A #&® neat s enbedded in a fairly tough clear

t her mo-reversi bl e a human panel the chunks from Product A 15

ielly. T
- tasted simlar. t@‘{q%eﬂgr%fﬁﬁs'gere fa e SRS INEZRG &l € %R our

O e ot | IO LSy e ISR %2 e 0
. stored for one day-étlr@omitempérétﬁre before'opening'to
‘assess the.conteﬁts. _ Samples of Product A and Pfoduct B
were aiso féd.to'cats-in a éfeferenbe situation.]
_: Product;A'consistéd of tough, integral,-well'
10 defined, chunkaof'meaﬁ in a weakly gelled gravy.
© Product B consisted of a solid pack of minced
meatS'embedded,in a fairly tough clear therﬁoFreversible
jely. - ;
' - Po a.humah:panel the,chunks:ffom Product A
15 tasted-similar to the P:oduct-B. There was no detectable
‘flavour differehce resulting from the in#lusioﬁ of
Amorphophallus extréct and carrageenan as.thé binder Systeh
in Product A. ' |
In Cat Preference trials, a panel of 40 felines
20_'at§ both products witﬁ equal relish.
" EXAMPLE 5 o | |
| This éxamplé demonStraﬁes the use-of hot-gﬁm
~ dispersion to aid_the.developmént of therﬁo-irrevefsible
'glﬁcomannan/caffagéenén gels. | |
25 S '*Tﬁo meat analogue materiais'were prepafed:-- 
1. With guns mixed in the cold. | |

2.  With'gums mixed-atveievated temperature.




“ e’

Ih Cat Preference trials, a panel of 40 felines 20 ate both products mntééé;»
equal relish. EXAMPLE 5 Thls exanpl e denonstrates the use of hot gum = -\~
di spersion to-aid,the devel opnent of . therno- irreversible
'gluconannan/carrageenan gels. .25 - 1&wa neat anal ogue naterlals

were prepared:- 1. With guns m xed in the cold. 2. - Wth guns

m xed at el evated tenperature Bot h had t he fol | owi ng reC|pe - '

I-hwgr edi ent by Weight- Offal Meats

12.8 Fi brous Miscl e Nbats Both had the2Z0Q16wing recipe: Giound Bone

5.2 Water . 57.5 kappa - carrageenan

1.0 Anorphophal | us sp. extéﬁﬁﬂéﬁ;gg& 1.0 100..0 10 by Wegghteach neat -
analogue material, the meat constituents were roughly chop ed thoroughly
mxed in their correct profdf@loNea&fd t hen ni nced enploylg -Bhe net hod

Il lustrated in Exanple 1. The neat - m_x s then cooked b |L|ng I n

water for five mnutes. ?ﬂ@rﬁgétyuiﬁlemﬁgé 8t rai ned, coo¥@d to room S
tenperature apd enployed |% t he Bllomnng preparations: - _5 2: Cold Gum
Di spersal To 40 parts of t 8v ORE€at nix 57.5 parts of S e

Water T 57.5

"kappa - carrageenan . 1.0

- Amorphophallus sp. extract 1.0 =

GO

100.0 -

10 For each meat enalogue material, the meat
constituents were'roughly choppeo thoroughlj mixed in
their correct proportlons and then mlnced employlng the |
method 111ustrated in Example 1. The meat mix was’ then o
cooked by boiling in water for flve mlnutes._ The meats

15' were stralned, cooled to room temperature and employed in

‘the follow1ng preparatlons -

)@,

1. Cold Gum Dispersal _ _ _
 To 40 parts of the above meat mii-57,5'perts_of;
" water was”added The mirtﬁre was then thoroughly-disoersed |
" 20 with a hlgh shear mixer. The:reQuired welshts of gums o
were then dlspersed 1nto the mix whllst contlnually shearlng
for 1-2 mlnutes. : The mlxture was then poured. 1nto cans,
sealed and sterilized at 130°C for one hour. | |

2. . Elevated Temperature Gum Dlspersal

25 To 40 parts of meat m1x 57 5 parts of water wasf-l

added.

A A — SO U Ly Uy SO S — S . et



_..mhilstfcontinually stirring with a. hi gh shear mix

a3 er was added. The mixture was then thoroughly dispersed 20 with a

gh shear m xer. The required wei ghts of guns were then di spersed-into

g m X whilst continually shearing for 1-2 mnutes, THe  Rixt ure was t.hen.

polired into cans, "seal ed and sterpkized at 130 C for one .hour. 2: o

El evat ed Tenperature Gum Di spersal 25 ‘To 40 parts of neat mx .

57.5 parts of water was added. - 15 - The mixture was then heated to[err]-

: I _ | : §r. The guns were then ™

di spersed into tippemmixyairegwashtbensheatedi tor 9an6 whildsgi ning the -

tenperature at 90 C for 1-2 mnutes. 5 The mxture was then poured into -
-cans, : seatéduablycsoieting wibin achpehashearpmizerto b&PRyEHMSErilized at
1300C for one hour. Both sanples 1 and 2 yere allowed to coql to room

~ tenper aeneethbnedisperiskidz dniton theeMdXe USéNEg 2a 8488 ERCAE, mger :

thermo-irreversibility enploying the nmethqdeil | ustfated.in, Exanple 1. Uﬁon
| exaninandomaéntaﬁainséﬁhgﬁéﬁ§§&%aéﬁaﬁkéﬁagggF £RE A rW&PPPFéngsibi|it5
test, obvious differences wer.e _apparent. 15 1. .. Col m Di sper sal
The5ch@hﬁsmh§§urﬁx@éstG&GPhQPuFSBgFH§9a038ﬁPiﬁﬁ&&?dI&Hscgpg%Ea andpgel
nmoul ded to the, shape.of -t he ot +Ji.ssQ Ot e aqueous
phase. FPofippc teRgRFecure pridh 88’ beThe teliliBaade" 4307 @dhe aquecy

one hour.

Both samples l-ana 2 were allowed to cool Eo.room
temperétﬁre after sterilization, béfore.being assessed for
10 fhermo-irrevérsibility émplbying the'method illustrated
| in Example 1. |
| | Upon examination of the meat anaiogue chunks after
* the thermo-’irrever'si-b"iiity tést > o_bvi’léus differences were

aﬁpareﬁt.

15 1. qud.Guﬁ Dispersal e __ | -
The chunks had fiﬁed together fofming a.cdntinuous
iump'éf meat and gei moulded to thé shape of the éan bottom.
Gel.had dissolved into thé,aqueou5 phase ffom'the chunks
-produbiﬁg a very Viscbus solution. | The pH df phé solid

20 material was in thé range of 6.30 - 6.38.

2. . Hot Gﬁﬁ Dispersal

B The.dhunké-were éompletély'integral fetaining

their originallspape beforg thé tést.: 'They were glossy

éhd-juicy in'appeérance," Thé bH'6f:thé'chunks was in the
.253 raﬁge 6.38 --6;40,': Some exces$ éel had_diffused_from_the

chunks to'the aQuepus phaSé'to form_a viScous-solution.



lproducing a very viscous sol ution. The pH of the solid 20 natefial ‘ggje)'

in the range of 6.30 - 6.38. 2. ‘Hot - Ghn1ElspersaI The chunks were™
conpletely integrdl-retaining their orlglnal shape before - thé test. . They .=
wer e gl ossy.and.j-uicy in appearance. The.pH of the chunks was in the 25
range 6.38 - 6.40. Some excess gel had ditfused fromthe chunks to the
aqueous phase to forma viscous solution... -16- EXAMPLE 6 This exanpl e’
il_kustrates the formation of therno- |rrever3|ble gels enpl oying a | ow .
temmmumefor@mm@@@mdpmlmiM time. 5 Two 1 litre

portions of gel “Were prepared having the fO||OWAng reci pe: - |ngredient
% w w 1. Anor phophal | us SEhigxeiatile 1110s%9Qt2s kaRDToTRRLAGAC BN |

1. 000 10 3.[err] - . 0.382 4. Na HPO4 . =
0.618 2 5. WAt ethermo~irreversible gels em@ﬂo&ﬁ&gﬂ@ﬂl&ﬂOtEh@e&@Qum@e¢or
quantity of water was taken for two 15 litres of gel and heated to [err].
The wat er was t laeproboagedspegiadhiodhtdmear stirrer and. |ngredients 3 and

4 added. Ingredients 1 and 2 were then added and mi xi ng ©
. Two 1 litre portions of gel were prepared hav1ng B

the follow1ng reclpe--

Ingredlent IR _ j'a % wiw

1. Amorphophallus sp extract 1.500

2. kappa carrageenan . - 1.000
10 _ 3. NaH2P0u2H20 ' | o 0.382. Sy
4, NaZHPOq 0.618 '

5. Water | . 96.500

100.000

The requlred quantity of water was taken for two
15 1litres of gel and heated to 90 C. The water was then
mixed u51ng a high shear stirrer andhingrediénts 3 and b
added. Ingredients 1 and 2 were then added and ﬁixiﬂg
continued Whilst-maintaining-a temperature of 9090 fof
) five minutee. The solutlon was divided into two equal
20 parts, each being poured into an alumlnlum tray, covered
and allowed to cool. |
~ One of the trays contalnlng the gel was. then
heated to 76.5°C for a perlod of 16 hours, employlng a
.~ constant teﬁperature.water.bath and_a thermocouple linked :='
25. to a chart recorder to monitor the.gel temperature; .'The'

gel was then allowed to cool to room temperature. '



chntinued whilst maintaining a tenperature of [err] for five m nutes. The
l ution was divided into'tw equal 20 parts, each being podred into .an

o7 um niumtray, covered and allowed to cool. One of the trays_gontaining ,

—the gel was then heated to 76.5.Cyffor a period of 16 hours; “enploying a

~constant tenperature water bath and a thernocouple linked 25 'to a chart

recorder to nonitor the gel tenperature. . The gel was then allowed to cool. -

el S wer e then asS8tBelPobbekePREStFRotaTarar FEDECiRRas PGS IS metnod
oot @bEY Lo a0RESaLa PRUNKRCIROI FIEBARIRERT oLl ERPEH SRR Nad S

conpl etely fuse ogether fTormng-one continuous ottom of the
can.  {He pEeRbat 02108k ruREd61ASExGRYNKS1irom the heat treated gel
remai.ned totally integral and retained their original- - shape. The chunks
were tough and gl gaaMksNrepRe8hanaen he&energddehagedi hhgsed 10 fromthe
chunks into the aqueous phase but this was not . exeessive. pH of chunks

7. 015EXédbEe¥eIhi susednpbgethbnsfoamiéngt breetbattinabupHlampt he 15

t oughness of the thermally-irreversibility of the meat anal ogue product. .
Two protinet sovkom pfepheedansi ngThanpHeofothef gl was 6.85.

Chunks from the heat treated gél remained totally

integral and_retained their ofiginaluéhapé} ~ The chuﬁks

. were tough and gloésj-in.appearahée; “ Some gum héd diffused

10 from theIChunksiinfo the aqﬁebus phase buf this was not

excessive. - _

pH of chunks = 7;01
EXAMPLE 7 _ . '
'This example illustrates the effect of pH on the

15 toughness of the thefmally-irrevefsibility of the meat

analogue product. . S '

Two prdduéts were prepafed using samples of offal
meat from the same source.  The products were prepared to
the same_recipe'as that given in Example.j, except that the

20. fish was réplaced by the same prdportion of offal meat.

The products were prepared in_the Same way as
descpibed'in.Exémple 3 except that prior to the addition of
'the.gravy, the 6ffa1 meat was_treated with a suspension of

~calcium hydroxidé.in water to adjust the'pH.,
25 - When ﬁhé_preparétioﬁ-of ﬁhe products %as cdmplete,
they were assessed for pH and toughness.  Product  (4) had
-a pH of 6.85;ﬁas.thérmo-irfeversible,aﬁd was markedly tougher

‘than 'prb_du_'c-t (B) which had a pH of 5. 65 and was 'thermb-reversib]_.e .



- N . ‘\
meat from'the sanme source. The products were prepared #0 the sane recip%i%fi/
as that given in Exanple 3, except that: the 20 fish was replaced by the |
samne prOportlon\EL offal nmeat. The products were prepared in the same way
at described.in anpl e 3 except that priorng o the addition.of the gravy,-.
the offal neat was treated with a suspen5|&ﬁ of cal ci um hydroxi de in water -
to adjust the pH 25 When ‘the preparation of the products was
cQopl ete, they wengmaggessed for pH and toughness. Product (A) had a pH.
of 6.85 was therm=TTTevetsible and was markedl y t.ougher -than product (B:)
whi ch had a pHof 5.65 and vmfsd EXaMpIeiGnsistiates th%mlmﬁe%ﬂhh%ut
Exanple illustrates the m ninmum heat input required to product a -
“thermo-irreversi Megujaied Aghiradudiufsl ehexalosirare wasiplepaead by
dissolving 5 the following salts in distilled water. I|.ngredient
W/g % w w 2HP04 A pH 7.,49Mf fer Godid ioer was prepar@d B§ dissolving i
0.382. Distilled Water 7920: 00 99. 000 8000.00 10Q.000 1 litre of pH: .. .
7.1 buffer s6|utm@#\ﬁﬁihQﬂ&ngzﬁ&itﬁeamedMﬁiqkiaq wateThe sol ution was then
stirred enploying [err] a Silverson hlgh shear m xer whilst maintaining the
L - T _

Ingredient_ -ﬁt/g o % ww
-r“azm'% . b9 | o618 |
aH,P0,. 2H,0 30.56 | 0.382

tstilled Water | 7920.00 | 99.000 | L

8000.00 | 100.000

1l 1itre of pH 7.1 buffer solution was.taken and:
heated to 90°%. ThetSOIution-was then'stirred employing.'
a SilverSéé{;Egh shear mixer whilst maintaining the
temperature at 90°C. 15 grams of konjac (glucomarnan) and
10 10 gnmm;of¢§n:zgeema1mexe-ﬂx§1disxuﬁed into the buffer solution
and mixed thoroughly w1th the S*lverson hlgh shear mlxer
~ for a period of flve mlnutes. During thls tlme the _
solution temperature Was maintalned_between 90-95iC, after':
_which the solution Was poured intgzanraiuminium trayg'
15 covered and allowed to oool to roomitemperature; A number-:'
of trays were made ‘up 1n this manner and these were each

. heated for a perlod of 16 hours at a dlfferent temperature.

Two methods of heatlng were employed -



nperature at [err]. 15 grams of konjac (glucomannan) and 10 10 grans of °
rrageenan were then dispersed into the buffer solution and .ni xed
/oroughly with the Silverson high shear mixer for a period Qf/ five .
m nut es. During this tine the:ﬁﬂikmon t enpef at ure was nalntalned bet ween
90-[err], after which the solutio s: poured into an alumniumtray, 15
~covered and allowed to cool to roomtenperature. A nunber of trays were
~ made up in this manner and these-were each heated for a period of 16 hour s
at a dlgfprent t ergnes s WO, MR- g Ner.e el s - - 19
(i) 30-[er f ' Fre—

- al umi ni um
tray was submer gephd rhilhﬁlﬂﬁrﬁ”tlt@y trms sm@ér @a/ein Orfneeuater The gel

tmmmauﬂevmsthm1d|mmdtoemwllmauaw h that of the 5

Wwater. (ii) ik [Wpdr Ubé Vil a0 ASdEl | / STHO Ghel g eyt vy €
“tenperatures up to 100 C maintaining atnospheric pressure and under -

el evated pressur eshien ol Fowed ebperqiilksratpe twi rfhati®f the The

tenperature of the gel was nonitored in each case by nmeans of a previously

cal5 brated thernowkgte |inked to a tw g nel chart recorder. A second-

t her nocoupl e -was also.eﬂPoned to nDnltor t he tenperature of the heating

environkin .  Tid8mk : Buffeclgve sttt 1  at the

point where the ge eratufe was in ed rfu wi fh the heatin
gnV|ronnent gJgJJ.ve temperatures up to éédé)ma{Htainlng g

‘atmospherlc_pressure and under elevated pressure
to obtsin.temperaturesfup-to,l}OOC.
10 - The temperature of thelgel was monitored in each
case-by means-Of_a,previously'calibrated thermocouple linked
‘to a twin channel cnert.recorder.. A second thermocouple
fﬁwas also employed to monitor the temperature of the heatlng
environment. Timing at any glven temperature was, started
15 at the point where the gel temperature was in equilibrium -
with’thelheating environment. |

— e - —

' The following heating conditions were employed.

Temperature °C | Time/Hours

100 - - 167
85 _ 16 -
76,5 16
65 1. 16
61.5 ' 16

50 it 16
41. 16

'The'gels_produeed'Were-assessed for thermo-
"irreversibility and toughness empieying the fpllowing

20 methods:



The follomnng heatlng condltlons wer e enpl oyed. Tenperature *C é;;ﬁf)
' 16 B

_Tlnelkburs 100 - 16 85 - . 16 76.5

16 61.5°° - _ ' 16 *50 16 41. . - 16 The gel s
produced wer.e assessed for therno- irreversibility and toughness enploying
the foll ow ng 20 met hods: - -20 - Touwgha@ess The gels were neasured for
t oughness enpl oying (RTM an Instron,food tester. The I nstronfood tester
was set up as follows: 5 : Load cel |- : o= 50Kg -
.Orosshead speed Toughness 500 nmm mi nut e Chart. speed : - 1000

mr mi nute The gel from each of -the solutions prepared was. enptied fromits

tray and the subjecti ve t Thergelsiovere ipgasured ston S ighnes yampdaiing
noted. Part of the wd®&T™den cut into cubes havi ng approximate-side .
length of 15 mﬂa‘BSP @thﬁt%s‘@m were transferred into a nodified

M nn [l which
esota ce 'c The Instron food tester was set up as follows.

5 . Load cell .= 50 kg

Crosshead speed - IISOQ mm/minute

Chart speed o = e_--lOOO mm/minute

The gel from each of the solutions prepared was
emptied from its tray and3the'subjective textural

10 characteristics.of the gel were hoted.

Part of’the.gel-wasfthen cut into cubes having
approximate.side length of 15 mm. 85~90 g of these*cubes_
were transferred into a modified Mihﬁesota cell whieh
included a 10 mm sereen. | The ehﬁnks were_then extruded_- B

'15z through the screen by means of a plunger which was attached
'to the Instron load cell. The average toughness value
P was taken as the maxlmUm load from the InStroa recorder
& ¢ trace obtained. Thislp:ocedure was repeated'for four
85-90 g. quantities of chuhks and the average;toughness .
.édl value taken. o B -

Thermo-lrrever31b111ty

The remalnlng part of the gel was taken and cut
into chunks of approximately 1" (2.5 cm) side. - 250 g. of these
chunks were placed in a steel can aﬂd the;remalnlng volume.

25 . made up with water. t The can was theﬁISealed andlproeeSSed
| at 129°C for 59 minutes in an Astell autoclave. : It:was*

‘then allowed to cool to room temperature prlor to openlng.



Macl uded a 10 nm screen. The chunks were then extruded 15 through t he
3 reen by means of a plunger which was attached to the Instrson | oad cell.
e-average toughness val ue was .taken as the maxi num | oad’ fram the Instron -«
ecorder trace obtained. This prpcedure was repeated for four 85-90 g.
gquantities of chunks and the average toughness 20 - val ue taken. '
Thernmo-irreversibility The remaining part of the gel was taken and cut into~

ehunks of "a'fjﬁr—(')xwmﬁ.L . i(&'éréﬁgltiiéjegelzﬂ%é: 3 S §I‘»&Jr{g<s were pl aced"*

in a steel can and the remaining vol ume 25 e up wth water. - The can
. was they1S Rtk sAHA VY QRARSIRIL AL HETS 1idtgd BHUHAS dry At |
aut ocl-ave. It was then allowed to cool to roomtenperature prior to
openi NGused to¥ether therno-irreversible gel is confirned if the gel chunks
~ have retained their integral shapes and are not fused together. A

‘thermo-r ever si bl &4 gilermo-meranditdke idgel Hes dgialerttifdndiist Hehvee gasl t ed ‘and
. fused together-in the bottomof the can. pH values of the gels were

. meag ur ehundsh hesfeome Ided @fndrfused ttagethar therthe inetdhar Idithe y. The
results are illustrated inthe following 10 table:- Results Tenp. [err]
Thernonanfwer5|blllty .Col our = Toughness pH

pH values of the gels were measured both before
and after the test. for thermo-lrrever51b111ty.
The results are 1llustrated in the follow1ns

10 - table:-

) TIEmp; 'C_'Iherﬁn-lrreverSIBility'. Colour Toughness | pH |
100 S Yes - o Opaque 2.8 6;91
- 8% . Yes .. . Opaque 4,7 7.0
" 76.5 Yes | _ _ Opaque 6.0 7.0 ;

65 - Yes - ~ Opaque 8.0 7.0
' 61.5 ~ Yes ' . Opaque . -10.0 7.0
~ #*50 " Yes/No. - Opaque 9.0 7.0
4l No _ Tfanslu;ent 6.6 7.1

* o Several experiments were carried out employing

50°C/16 hours heating eonditions which produced in some
~cases, gels whieh_were'berderliﬁe”in terms of thermo-
15 irreversibility and in'other'cases gels where were thermo-
reversible. . It_cen be cencluded that_the mihimum heat
input fer thermo;irreﬁersibilit& 1ie3“at.about 5C°C116'

hours.




t00 " Yes C Qpaque 2.8 6.98 Yes _<::;;)

Opaque 4.7 - 7.0 76.5 Yes - : Opaque 6.0 -
7,0 65 Yes AL Qpaque 8.0 - 7.0 61.5° Yes. =
aque 10.0 .-+ 7.0 *50 Yes/ Ng _ Opaque . 9.0
7.0 41 . No . Transl Gcé® ~ - 6.6 7.1 % |

Several experinments were carried out enploying [err]/16 hour s heatlng _
condi tions which produced in some cases, gels which.were borderline in

ternms of therno- thPL fwer3|blllty and in other cases gels where were
t her no- rever5|§ie———£it-can be concluded that the m ninum heat input for

thernmo-irreversibility |ies, dJpdiows [tab15GHere clearl?yztheEé%'c% g¢n

order to establish nore clearly the effect of pH on the formati.on of

therno-irreversigt ergdne Iﬂbﬂma;tloanaifogmw-ammlveramqab@u@f 18X pRRkENt S
were carried out 5 using neats at- natural pH and at an artificially _
adj ust ed neut r alanalogue-aatidd aly @ ifunbelr oife eoppaimentss welre cartdledt ot
used was as follows: Mat 50% by wei ght Konj ac 1.5% by
wei ght 10 5 using meatsagdemarturall@bpndeiaghaniargdificially adéﬁsﬁ%ﬂby '

wei ght. For one experinent using lung the amount of neat
neutral pH. For the maJorlty of the experlments the

formulation used was as follows-

Meat ' 50% by welght |

Konjac | 1.5% by welght
10 _ Carrageenan 1% by weight |

Water . 47.5% by welght.

For one experlment u31ng lung the amount of meat
was reduced to 40% by weight and the water content.lncreased
accordingly. _ :

15 The required amount of water for lﬁKg. of product_
was taken and heated to 90°C. ﬂThis was then stirred with
a Silverson high shear mixer during-the'addition_of the .
required. quantities of konjac and carrageenan._ -Stirring
was continued until.a homogeneous mix was obtained.

20 The.reduired weight'of}meat was taken and mixed
thoroughly Withdthe aqueous gel blend. The resulting mix
was spread'evenly into an aluminium trayaand al10wed to cool.

The materlals in the tray Were heated to a
temperature of 110 C for a perlod of 60 minutes in an Astell.

25 laboratory autoclave. : The trays were then allowed to cool
prior to belng tested for toughness, pH and thermo-

v

irreversibility.using the methods deseribed in Example 8.



1

as reduced.to 4096by wei ght and the water contentincreased accordlngly
e required anount .of water for
90

C.

"~ wei ght of nmeat was taken and -m xed thoroughly wi-th the aqueous gel

il

The re
cool .

_hatural pH.

This was then stirred with
addi tion of the required quantltle
- continued until

23

Kg.

a honogeneous m x was obtai ned. 20

“period of 60 mnutes in an Astell 25 [laboratory autoclave.
were then allowed:to cool prior-to being tested for toughness,
“thernmo-{irreverfibility. u5|ng the et hods. glescri bed i n Exanple
. Resul t 5] Meadt Thes Afo- - pHHChinkChanrversibility
~toughnegss/ Kg. N°airféVQf$ﬂ@$llty e - toughhegs/Kg.
trinm NO N 5.l LLVEL_LLLﬂﬂLJgS.
6.4 8 7| Fi sh . Yes 7.1 1314
Yes Meat 7.3 7.3 ' - : :
© |trimings No 8 5.7 6.15
Liver . . L . o
trimmings 'No 5.7 5.1
Liver o : : R
trimmings Yés 6.4 8.7
Fish Yes 7.1 13.4
Kidney Yes 7.3 7.3
Lung Yes: 7.2 11.7

In those cases whére thepr is'below.ﬁ and

&

‘thermo-irreversibility is achiéved the pH was initially

-adjusted to 7-7.5 by the addition of caleium hydroxide.

of product was taken “and heated to
Si | verson high shear’
of konjac and carrageenafr. Stirring was

15

mixef ‘during the.

-The required

The trays
pH and
8. -

Yes
Ki dney

thermo-irreversibility is not achieved the meat is at its

In those cases where the pH is above 6.4 and

The results illustrate that when meat is present

in the konjacecarrageenan gellihg'system pH is an-

important factor in determining'whe€her the gel will be

thermo-irreversible or not.

bl end.
m x was spread evenly into an alum niumtray and all owed to =
rials-in the tray were heated to a tenperature of 110 C for a

-3

L T

L)

23 -



Lting - Yes ' 7.2 11.7 In those cases where the pA::E;)
is below 6 and thernmo-irreversibility is not achieved the neat is at its -

natural .pH ‘I hose cases where the pH ig,abo _
therno-irreversibili ty is achieved the pH \Ag% i nﬂmﬂlmllmmlﬂutlumto 7-7.5
by the addition of cal cium hydroxide. The results*il$ugdtrdtesthat when. neat

is present in the &ofjj gCx-gagr ageenan gelling system pH is an inportant

faetor in deterni ntmg wrerter the gel will be 10 therno-irreversible or

not . o C t. M A Précéss for the Pprdduction’oPfOsessivns the
production of an edi ble product having a pH between.5 and 8 and having a = .
gel | ed aqueous phapeofuoti Hadihy a pExbetweed Btahdadtandechgbiwn@nyelledd

at | east one carrageenan, which 5 . conprises subjecting a gellable -
conbi nati on of at aguebusnphgsecpraviidedabyl atmixtstre ovf ztrlegeenameto a
tenperature -of at least [err] but less than [err] for a period of up to 16 .
hours to form a t hgluoomannaneardbdt heastnonéecarpraeenphasehriqly 2. A
process as clainmed in claiml wherein the gel is produced by dissolving the - .
carrageenan and gl ¢e®BREAREA PRbIeqbinggacdellphle ccombirationef aboled and -

then reheated to formthe therno- 15 “irreversible gel. - | ‘
least one glucomannan and at least one carrageenan to

a temperature of at least 50°C put less than 100°C

-~
.
L
St

for a period of up to 16 hours to form a thermo-
- irreversible gel in the aqueoﬁs'phase. ”
10 | |
2. A process as ciaimed in claim 1 wherein the
gel is produced by dissolving the carrageenan and
glucomannan in a hot aqueous phase which is then
cooled and then reheated to form the thermoé__
15 irreversible gel. o

j} 3. A process as claimed in claim 2 wherein-before“
( :

—

being reheated to form the thermo-irreversible gel
the solution is held at.room tempefature for an |

L 4

20 ageing period.

4. a process for_the;producticn-of é meat anaiogué'_
having a pH'between 5'aﬂa 8 comprising'brdtginaceous |
material dispersed in and_bound.tqgeﬁher by a thérmo—.

25 irreveféible'gelled aqueous phasé, Which éoﬁpyises-

subjecting the proteinaceoﬁs material together with

L e e e e fant e o g - S ree s S ——
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"Ba - A process as clalned I n cIa|n12 bef or e belng r eheat ed to
drmthe therno-irreversible gel the sol QEB”I'H’ Huﬂlﬂ"yoom tenperature -

) gr .an 20 agei ng period. 4. -ZS-A pr o€ ductipon of a neat -
anal ogue having a pH between 5 and 8 c¢onpri si ng protelﬁhceous material _

. dispersedai gedpabbeusenbeagtien 8% att D8aER-oRe glubbh&¥AEA! Pl e gel | ed
- aqueous phase, which conprises subjecting the protei naceous. material LS

together yidhat le25t dnécthibhgeénaii bt aotembepbthpasbroge gl ucomannan &t
and at | east. one carrageenan to a tenperature of .at least 50 C for a peri od

of up to ﬂ@aé\ﬁuw Gufbras perioednod tpetaolsrheuessshbh gs! tbn t he aqueous
phase. 5 5. -~ A process accordi nhg %o claim4, wherein the

pr ot ei nacfors aathermb-ﬁrrevarslbbetgel yinohbesaquebusephasé. A
_process according to clai-m5, wherein the 10 - glucomannan and the’
‘caPrageenan. are di ssolved in hot water and the proteinaceous material is

t hen added and di spersed in the solution. 7. process according to
claim5, Wherein thd BEOCEsS pREERFAERE LR FhRER| &) W@eﬁﬁéﬁeFBEd in water .
and the gl uconannan and carrageenan_are, added tg;the dliger3|on at an

el evat ed rs%%%aea%usgﬂaten At ploRetsPArELRITRGCPRSEFEFNPE BRak:

wherein 20 the n)xture of proteinaceous material, glucomannan and

6. A process accordlng to claim 5, whereln the
.10 gluccmannan and the carrageenan are dlssolved in . hot

water and the prcteinaceous materisl is thep-added and

dispersed in the solution. : - \
7.‘ A process accordlng to clalm 5 whereln the
15 proteinaceous material is dlspersed in water and the

glucgmannan and carrageenan are added to the dlspersion

at an elevated temperature.

8. A'prccess_acccrdiag to claim 6 or 7, wherein
20 the'mixtﬁre_of prcteinaceous material, gluccmannap and
carrageenan is allowed to cool before being reheated to

 'form the thermo-irreversible gel.

9. A process'acccrding.to tc claim é, wherein
"25' ) before-being reheated to_form the gel,'the_miXture is

'held at room temperature for an- ageing period.




carrageenan is.allowed to cool before being reheate
therno-irreversible gel.” 9. ' A process accord mﬂl\ H
wher ein 25 . ngore bei ng reheated to formthe gel's held

at réon1tenperature for an ageing period. =-26411 11111 111 -26- 10.
. process as clainmed in any one of. clainms. 1 to 9, wherein t he gl ucomannan |s

a gl ucomannan prersnigt I n tﬂe%ggéggso;stgfaéﬁg p Igﬁ 9§PUS1 ?’{} 1 11.

A _process as clai in clai Wher el n nnan 1s a g conannan

@

deri ved from ATi V{‘Z\Srb; ﬁhQP&ERh?! ‘;élduébﬁ{é‘ﬁhé@ iésa @}Q&R&éﬁﬁg Q{'esentl | |

A. bl unei . process as c I'n any one of al s
wherein the Carragfﬁnéﬁe'éoﬁn§aéf39&§nﬁﬁo£yﬂépﬁéml§snd;éﬂuélt | east sone

kappa carrageenan.: A process as clained in any one of clains 1 to

12, wherein the melght ratio of glucomannan to 15 . carrageenan is in the

range of 20:1 to . 1:20. 14. A process ‘as claimed in any one of clai.ns |-

to 13, wherebn the1toncentAaprooe9é -dsechakhedeinfchaimondpnailepeiin the
carrageenan in the aqueous phase is 20  from0.01%to 5% by weight. 15.

A process as cl ai ngtiucomghpam i¢, a wpiucomanhan cderitvedafion Birivbenixture

of glucomannan to carrageenan in the aqueous phase is from0.5 to 5% 25
by wei ght. A. oncopgy;lus, A.variabilis, A.bulbifera or A blumel.--

12. A process as ciaimed_in_any one of claims 1
10 to 11, wherein the carrageenan:is a carrageenan type -

containing at least some kappa carrageenan.

13, A process as claimed in any one of claims 1
to 12, wherein the weight ratio of glucomannan to

15 carrageenan is in the range of 20:1-£o_1;20.

14. A process as claimed in any one of claims 1
to 13, wherein the concentration of the mixture of .
glﬁcomannan and carrageenan in the aqueous phase is

20 from 0.01% to 5% by weight. _.

15. A process as claimed in élaim 14,'wherein the
concentration of the mixture of'glucbmannan to
carrageenan in the agqueous phase is from 0.5 to'S%'_'

25 by weight.

16. A meat analogue comprisihg'proteinaceous

material dispersed in and bound together by a thermo-



- A neat anal ogue conprising protei naceous material- di spersed in and I
bau d together by a therno- irreversi bl e gell ed aqueous phase,. wherein

”ﬁge gelling systemconprises a niy4ure of at |east one glucoqgnnan and at, 1'

edst one carrageenan. 5  17. A nmeat analogue as claiwed tn claim"

16, “whor el p Lper 9ol £0s@0ER 3qRORE ba bl ONEETeDY 20" gBBngS Cl ai el i

any one o A neat  anal ogue as craimed”in claim 16—
~or 17, 10 stémeé&hﬁrw@sps%fkeaf@oaﬁ ératséagt &R8Sy BhSombnhgASt partial |y
. of neat. T% A process.as clained in claim1, conducted substantially =~ - -

as descrlgﬁ@ ap PENsONEnef cdhpaduenmhes. 15 20. . An edi bl e product
~having a.thermo-irreversible gelled aqueous phase whenever produced by a-

process as clainmed in any one of clainms 1 to 15 or 19. 20 21. A neat

. anal ogue according to claim16 substantially as described in any one of

Exegmpl es 1750 5, R m@dtganéﬁogue as clalmed in claim 16, whereln
| the. gelled aqueous phase 1s produced by a process as

-clalmed in any one of claims 1 to 15,

18. A meat analogue as claimed in claim 16 or 17,
10 wherein the proteinaceous material cohsists at least

partially of meat.

19. A process as clalmed in clalm 1, conducted

substantlally as described in any one of the Examples.

15 .
20. An.edible'product haVing'a thermo—ir:eveﬁsible
gelled aqueous phase whenever produced by a process
as claimed in any'oﬁe of claims 1 to 15 or 19.

20 21. A_meat-analogue according to claim 16

substantially as described in any one of Examples 1 to

5, 7 and 9.

L TF



