THERNO | RREVERSI BLE AQJEClJS CGELS This invention relategs to edible materials

and nore especially to a gelling systemused to prepare’ther aﬁg_e%ﬁ]%bl e

agueous gels which sinulate the texture of natural neat offa

food structures. It is known that gluconmannans such as those extracted ?vom

t he Anor phophallus sp for exanple A riviera interact with xanthan gum

obt ai ned by the ferpntati on of Xant hanonas canpestris, to form

t her mo-reversi bl e gels It is.also known that gluconannans can be

interacted with kappa and i ot a carrageenans to produce therno-reversible

and therno-irreversi ble gel s (SReMSERirIRESEE2 0-84844). Gum

conbi nations that w | producm‘l'rrevvrs%e%re, however,

rarely encountered. This invention is based on the surprising observation

t hat t her no-irrevBusi iventidrs neaatésatpredﬂmednﬁﬁétlihxﬁr&ﬂaﬂoﬁl l_?l

gl ucomannan gum n t a pH val ue

above 6.5, pref elr’%gﬁy@% ﬁ%% Jf‘gep%a'ggr{%ﬁ zfli'ir Jﬁg@n 6.5 and

8. This inventioRdReieOsie yhish |€Pé‘§-‘létﬂe‘ltl1ﬁomrvrenoi|m@.mal meat offals

therno-irreversi dng &0 86od Yerudhirel, conpri ses subjecting a gell able

conbi nati on of xanthan gum and a gl ucomannan gum at a pH above 6.5 to a

heat treatnment under conditions of tenperature and tine to cause the gel to

becone t her no-i r T&viés dinoWwn . thathglucnmasnans] syeh |den ghagte eikSracdeddErom the

i ncor porated int pﬁ’@? I xture obtained.

| ncl Ugl on of fooéih“%)nai)%re§> I a suc gésym n&idé)AmfNJ%‘r w&é G '
fermentation of Xanthamonas campestris,

"3"’" to form themn-revers:.ble gels.

It is also known that glucomannans can be interacted with
kappa and iota carrageenans to produce thermo-reversible and
thermo-irreversible gels (see GB-A-2048642 and GB-A-20-84844).
Gum canbinations that will produce thermo-irreversible gels
are, however, rarely encountered.

This invention is based on the surprising cbservation that
thermo-irreversible gels can be produced from xanthan gum and
a glucomannan gum under neutral to alkaline pH conditions,
- i.e. at a pH value above 6.5, preferably between 6.5 and 10,
. . more especially between 6.5 and 8. {

This invention therefore provides a method for making a
thermo-irreversible aqueous gel, which camprises subjecting a
gellable cambination of xanthan qum and a glucomannan qum at a
pH above 6.5 to a heat treatment under conditions of
temperature and time to cause the gel to became
thermo-irreversible.

Other gums and gelling agents can be incorporated into this
basic gel system to modify the gel texture obtained.
Inclusion of food material such as minced meat, fruit,
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vegetable etc., enable a wide range of thernmo-irreversible food pieces to

be produced mnth
judi ci.pus

t ext ures simul ati ng those of their natural counterpart
-tion of the anouhts and ratios of the gelling agents

by

enplojgg, Ciher guns and gel l'ing agents which ny be enployed for textural .

modi fi€ation incl
guar gum etc. Xan
cell debris or as
grade is preferre
final food struct:
may al so be used

or-in a purified

t he preferred glu

species and in par
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duction o tﬁernngflrre ersi iq%y |s a tunctron Ogﬂmﬁ

variablis. The in
tenperature, pH,

ude -agar, carrageenan , pectin, alginate, "Cellan",

t ham gum may be used either in its crude fornrcontaining

a clarified al cohol precipitated grade. The clarified

d for those instances where clarity is inportant in the

UyegetaBle idhcS| NeHaBlé ragwmé r@ngé ¥ therkbeiftevepnNRAN

| crude for su s th ried gr.ound veget abl e_source
r Bt iR i P rs e el cetres drRlge 7 B S ooy

cthmhmaaanzﬂremﬁmaqﬂnxmbyhﬁﬁiunns cﬁmﬁnathhnpﬁaﬂhus

t pPR CRAMINGH AERRNS Wik BRY e srRioyed orateriurml bei ng

processed. Ther mal msdiFdugtion iﬂcl‘ﬂﬁe% téhz%abéér% ep’éc.%ﬂ.h Hgihgeeol ids
sgﬁggl Pure_a ueous systems require a far |ower heat input

2 HCY Fﬁm1 proportion of neat or other solids.

content of the sy
t han :systens wi th
I n general the hi
tenperature that
pH val ues in the

-

gher. the pH the shorter the tine or the |lower the

1 RarfeBlH| S&F LD deBELd hBRLI0 {aCURIR Bobh tbne kiR e

dﬂJ.daniscn'asaachnﬁfhaialcﬂxﬂ.pnxiphzmedqude The
clarified grade 1s;xriéxred for those instances where chnnxy
is important untmelﬁuﬁﬂ.foadsﬂrucnnxae g. in simlating .
white grapes.

The glucomannan may also be used in a crude form, such as the
dried ground vegetable source or in a purified form.

- Glucomannans are found in a variety of plants but the

preferred ghx:xmnnfrs are found in the corms of
Amorphophallus species and in particular, A. riviera syn.
Ronjac, A. oncophyllus and A. variablis.

The induction of thermo-irreversibility is a function of
temperature, pH, time and thermal conductivity of the material
.beux;pnxxssed. Thermal conductivity depends to a large
-exuaﬁ:on'UMasoluk;ccnuan:of1ﬂmaswa£m Pure aqueocus

‘systems require a far lower heat input than systems with, for

exanple, a high proportion of meat or other solids. In _
general the higher the pH the shorter the time or the lower

"thetxmgmzmunethatzs required to impart

thenmrq:zeweraﬂni;ty However high pH values in the
finished food product render it less palatable and it is
therefore preferred that the heat treatment process take place
“when the pH of the material being rendered heat irreversible
lies between pH 6.5 and 8. However it is possible to use a

hi gh



finished food product render it less palatable and it is therefore ‘
preferred that the heat treatnment process take place when t he pH of the

mat eri al being rendered heat irreversible |lies between pH6.5 and 8. - - .
However it is possible to use a -2- process enpl oyi ng- hi gher pH value
particularly if the food material produced is subsequently to be one o
several conpoents in a canned or bottled food product, where t he hlgher

‘alkali levels will be substantially neutralised by the other food-

material s. The weight ratio of xanthan gun1to gluconannan isinthe range.

5.95 to 95:5, e ggl agﬂ; ¢RBtFRL on of

the mxture in the aqueouso%ﬁgie 'S 02@6to nDre espeC|aIIy 0.5%to 4%

by wei ght: The’ f’lﬁ roduced 48 ‘F"}b@ Y H'é’ PR\RI®: PEEEVERAY he Exanpl es

the crude Chines anaan ananédicashotidel SR e@ieureomwnan and
-~ the Japanese r.ef g

Exanpl e One A né§¥§%¥‘%ﬂ%@gngggﬁg‘ﬁﬁgﬁg%f gmkgézgféggééﬁgfggﬁﬁP ||OMAng
“recipe:- . . otherfoodmterlals.%Mnced Meat - OF f al ' 70

Vat er : . 27 Japanese Refined G ucomannan

1 X h Kel ]
, ant an(etro wé;_gmratmof:anthangmntoglucmannanlsmtherange

5:95 to 95:5, especially 1:10 to 10:1 and the pmeferred
: ocncentrat:.onofﬂwnuxturemtheaqueousphase:.sOOZ%to

'-6%, more espec1ally 0. 5% to 4% by'weight

The ﬁolhmﬁum;exmqﬂgs.ilhxnnzme the ﬁmﬂumﬁbn. o
':ﬁ1the Examples the crude Chinese glucamannan contains about
50% of pure gluommmuuuland.the:Emaneaazxﬁlned.glmamamnan
contalns 70 to 75% pure glucamannan -
gggg@ethe'
A:mﬁn:muumrelxnungaapﬂcﬁf6 8 was pnqxued'u:the
_follow1ng'recxpe°-
. MincedMeat Offal -~ ~ - . - 70
" Japanese Refined Glucomannan - - 1
Xanthan (Reltrol ) .- 1
Potassium Chloride 0.5

' Sodium Tripolyphosphate - - 0.5

- -The ghxinannan1gxnvﬁs dispersaiixtvEMEI“and"alhmmaito
~stand for ten minutes to aid hydration of the gum. " The other
ﬁx;edﬂans‘maxatmaxaddaiamitheﬁmbhémixmms:ﬂﬁseiin



Pot assi um Chl ori de .o 0.5 Sodi um Tri pol yphosphat e
0.5 The gl ucomannan gum was dispersed in water -and”allowed to stand for ten
fi.nutes to aid hydration of the gum The other ingredients were then added
and.the; whole mx was raisedin -3 - tenperature to [err] over a period
of 15-m nutes whilst continually being stirred. The mixture was filled into
tall cans which were.then seaned. The cans were sterilised in a pressure
-cooker at [err] for 60 mnutes, before being cooled to anbient teperature
running water. The can contents, which were found to consist of a single,
gni'fﬁr-rﬂ_y fine tek@@&&t&é%QQST]@&%éﬁ wpeﬁmafrmmmﬁee vieiet al shgped
y the can, was cut Jnto nch chun erine r.e. c ed out
on the chunks. 1. °‘P"P«‘ ﬁ&i’eﬂ@g S “E‘?Sﬁ'ﬁﬁmlr}tlﬁr%%& J.,nﬁoj y pet
food mixture at acam'e&ndn m%memmmxtm mtns:hierasstehmsednnea and
sterilised at [er QodE&eE‘“ ac ﬁHﬁE ﬁg‘g%e the
contents exam ned. e chunks h%tginté;%r?gﬁ elr ofginal s ap éotd -
denonstrating heaplmmalwamm@%tlc springy texture and
appearance simlar to that of cooked heart. 2. The chunks were placed in a
can with tap water, at % e % r..The S were
seaned and steril fI?Sacag'[ O%Sﬁ%&gf ﬁ%ﬁ%uﬁﬁﬁf% m@%’o ﬁﬁ %?é‘ggg S were
opened and t he comnifarmlyxEimentextured stirong elastic mgﬂ meat-like -
mater:.alshapedbythecan,wascutintoa/41nchcmrﬂ<s TWO

_expermentswerecarrledmt on the chunks.

1. The chunks were added to a cmmerc:.al meat-:.n-;elly pet
food mixture at a level of 10% of the mixture which was then
. canned and sterilised at 130°C for 60 minutes. The cans were
~ cooled, opened and the contents examined. The chunks had
~ retained their orginal shape, demonstrating heat .
irreversibility, and had an elastic, springy texture and
appearance si.milartcthat of cookedheart. a

2. mecrmnkswereplacedmacanmthtapwaterataratlo
of 20% pieces to 80% water. The cans were seamed and
sterilised at 130°C for one hour. After cooling the cans were
opened and the contents ‘examined. The chunks had retained
their or:.g:.nal cut shape conflnnmg heat J.rrevers:l.blllty,
had a firm, elastic texture similar to that of cook_e_d meat

. offal. '

e o
Aneatnm:turehavmgapﬁof67waspreparedaccordmgto
thefollow:.ngrec:.pe '



their origi nal cut shape confirmng heat irreversibility;, and had a firm
elastic texture simlar to that of cooked neat offal. A neat nixture havi ng

& pH of 6.7 was prepared according to the follow ng recipe:- -4- s
I ngredi ent ‘M nced Meat O fal 50 Tap Water {2,7 E
Crude G ucomannan (Konjac) of Chinese origin - ‘ 1 5 o
Xant han Gum (KeItroI [err]) .- 0.5 Agar Techni cal . grade (O(l de) 0.5
Pot assi um Chl ori de . 0.5 Sodi um Tri pol yphosphat e 0.5 Caramel

- ’Sol ution - S 0.6 Erythrosine Sol-ution - 0. 2 The meat mxture

was prepared and gi. d as described igh Exanpl e One.- The formnmed neat
was cut into chunmér—%gsted using the r%g\o -experinents descrl bed in

- Exanpl e One. Both experinents dem)nstrated the heat irreversibility of the
- chunks. The chuniinceadveatf Offar texture tgpan those of Exanple One and were
akin to cooked liyer. |Qert_ext_ure and appear %nge Exanpl e Three M nced Meat
Ofal 5orep W | y S . | -

‘Crude Glucomannan
(Konjac) of Ch.mese

origin- -~ 1.5
- Xanthan Gum - (Keltrol'm) 0.5
 Agar Technical grade (Ox:Lde) 0.5
Potassium Chloride = 0.5
" Sodium Tr:.polyphosphate . 0.5
‘Caramel Solution 0.6
' Erythrosine Solution = 0.2
‘The meat. mixture was prepared and sterilised as described in
Example One. ‘The formed meat was cut into chunks and tested
using the two experiments described in Example One. Both
a:perments demonstrated the heat .urevers:.blllty of the
cl:nmks 'mectmrﬂcshadafz.mertacturethanthoseofﬁ:xanple -
'Onearxiw_ez_'eakmto,cookedllvermtextureandappearance.
nqredients IS
Minced Meat Offal 50
Crude Glucamannan
(Ronjac) of -
Chinese origin . - ¢ 1.2 °

Xanthan Gum -(Reltrol ™)  0.33
Cottomnii " 0.66
Water o 46



Crude @ ucommannan (Konj ac) of Chinese origin 1.2 Xant han Gum

(Kel trol 0. 33 Carregeenan from Eucheuna Cottonnii _ 0. 66
Y\t er 46 -5- Pott asi um Chl ori de 0.5 Sodi um
Trlpdlxphophate .. 0.5 Caranel Solution 0.6 Erythrosine

0.2 The m xture which had a pH of 6.7 was prepared and sterilised as in
Exanpl e One. The forned neat was cut into chunks and tested by the two
experiments in'Exaane One. Both experinents denonstrated the heat
irreversibility of the chunks. The chunks have a softer, nore €lastic

texture Sinilar tgmhﬁ@&m@thmgm@e Exnpl e Fgr A beefburger m xture having a

pH 6.5 was prepar accqr.di to,the follow ng recipe:- Lean beef

20 Fat Beef - gxh. ﬂr T%?Hﬁgaaéuconéh an (Konjac) of Chinese origin

1.5 _GmﬁmeLSdumuxx : o
Eryuuxmlne 0.2

The mixture which had a pH of 6.7 was pnqﬁted.and sterilised
as in Example One. The formed meat was cut into chunks and
tested by the two experiments 1n.Emmqﬂs=One Both
| . . ‘experiments demonstrated the heat irreversibility of the
- _iﬂmmks The chunks hameaasofter,rmne ehﬁﬂJC'UEdmre
o lsumiartn'ﬂxm.oflnng

Ezﬁmﬂ&arbur

zxknsiburgerlmuamrelunnug;a.pH 6.5 was prepmnxiaccondux;to
thafblhwungwnan;E°- '

o g _ L 3
Lean beef . 20
Fat Beef 40

Y Crude Clucamannan

- (Konjac) of Chinese
origin - 1.5
‘Xanthan Gum 0.4
Agar Techm.cal Grade 0.6
(Cxide)
Sodium Chloride 1.0
Water : '36.5

The glucomannan gum was d&spersed:ﬁtthe*wwua:and.alhmmxito
_hydrate for ten minutes. The other ingredients were then



Xant han Gum -« - 0.4 Agar Technical G ade 0.6 (&xide) Sodium Chloride

1.0 Water 36.5 The gl'ucomannan gum was di spersed in the
water and allowed to hydrate for ten mnutes. The other ingredients were .-
then -6- added and the m x was raised to 90 C by heating w th continlous . =

m xi ng over a period of 15 minutes. The mixture was then filled into tafk =~
cans which were then seaned. The cans were sterilised in a pressure cooker
at [err] for 110 mnutes. .After cooling the can contents were found-to -

consist of a firm usddOnnl erneCtirad Piiges & ofo@lny! hgﬁiﬁgt&‘{t‘nﬁ' _with not
fat separation evident. Beefhurger ‘sized pieces were cut from-this piece

and™fried in fat iROBIPEAYY Sx{8h AWPR R SETiodrREy 1 SvBiautesundtheonistraea good
beef burger |ike bi tes amént £0a168 einteet L UTBRSS wRDSh jWek6 Yenbh! Sehed00GHE! avour .

The beefburgers retain. their f uring frying which configns
irreversiblity of the (f:]'_tgf? séﬁﬁ%#\ggegp B B’éﬁyséfrgo?ﬂ?kﬁfeﬁﬁ 1?_7%{3515%7 1d0ori ng

the ' beefburgers' wuimitess edfiteecedodingishe Eamarphienks\weerdntoyad €o Poheest\as

prepared by macr at o fJ e ' i pRL, apples . ipn .a Kenwood
" bl ender. This was ?ﬁ%nrfggnéddvﬁg%ﬂé %’f(ﬁu%\?\ngn%%fggc@pgfgép MEQ materlal’ with .
: _n°@ fat sgpa;ation_evident, ' . :

Beefburger Siéed.piecés vere cut f?bm thig'pieée and fried in
fat.in a p§ﬁ er teh miﬁuﬁes. The&'ﬁete foﬁnd tb.ﬁave a good
beefbu;gef iike'bite and textuté,“wgféiﬁbist aﬁd jqicy with .a '\_)
good flavour. The beefburgers retain their form during frying
_ which confirms irrevéxéiblity.of thé,éél. 'Cannihg'piovides a
'.conveniént means of syoring-the 'beefburgers' until required.

for use.

Bkamp;e Five

An apple puree was prepared by macrating the fleshfof Cox's

Orange Pippin_aﬁples in a Kenwood blender.

This was then used in the foilowing recipe:-

Ingredient ' ' % - B | o’
. Apple Puree . 64

' Japanese Refined
Glucomannan : 1
Low'Acetyl Gellan
Gum ' 0.5

' Xanthan Gum )
(Kélf:oi ™, | © 045
Sodium Tripolyphosphate 1.6

‘Sucrose. . o 6



> I ngredi ent Appl e, Puree . 64 Japanese Refined Q@ ucomannan

1 Low Acetyl GCellan Gim 0.5 Xant han Gum (Kel trol
Terr]) : .0.5 Sodi um Tri poI yphosphate 1.6 Sucrose
56 - - \Water . 26.4 The ¢l ucomannan gum was di spersed in

the™ref er and allowed to hydrate for ten minutes: The other ingredients
wer e added and the mx raised to [err] by heating wth continuous m xing
~over a period of 15 minutes. The m xture which had a pH of 6.8 was then
filled into handy ghggd cans which wer Pen seamed. The cans were
sterilised in a pressure cooker at [er?z] 90 minutes. After cooling the
contents were found to.consist of a firmuniformy textured piece of apple
| ike materi al o tThi &h&vag%lulea&aﬂtnrahogﬁ{ gaé rzﬁbp&'saa Ph &he Swaad sxﬁﬂa@ﬂ%v}ea 8! ihght
sugar syrup. er sterilisation and cool|ng e cans_ were opene e
contents exani ned hﬁ‘%l'é‘ t5opPe TSP ABEERR Fet aﬂt&f@ﬁ %F‘?ied‘?:?g'f%ﬁl §1’1 pe,
confirmng heat irtbeewis baiseﬁytarm%adr hedting vELH gostisuonsd aiximg ohat of

- a period of 15 minutes. The mixture which had a pH of 6.8 was
~ ' 'ﬁthen fiiled into handy sized cans which were then seamed. The
cans were sterilised in a pressure cooker at_115°c for 90

minutes.

After cooling the contents were found to consist of a firm

.\'j uniformly textured piece of apple like material.
This was cut into 3/4 inch size pieces and canned in a light
sugar syrup. After sterilisation and cooling the cans were
opened and the contents examined. The apple pieces had
retained their original cut shapé, confirming heat
irfeversibility and had a firm texture siﬁilar to that of
qooked whple.app;e pieqes.
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cooked whol e appl e pi eces. CLAIMS 1. A nmethod for -making a
thernb-irreversi bl e aqueous ‘gel; which conprlses subjecting a geIIabIe
- conbi nation of xanthan gumand a glucomannan gumin a weight ratio of 5: 95

. to 95:5 at a pH above 6.5 to a heat treatment under conditions of

tenpqhature and tinme to cause the gel to becone therno- irreversible.
met hod according to claim1 wherein the pHis between 6.5 and 10.. 3.. A"
met hod according to claim1 wherein the pHis between 6.5 and 8. 4 A

met hod according to any one of clains 1 to 3 wherein the gel also includes
food materials. 5.CL3MBt hod according to claim4 wherein the food
materials conprise meat, fruit, or vegetable material. 6. A nethod
according to any one of clains 1.to 5 wherein the al so ‘i ncl'udes ot her

~guns and/or gellind- adeReEnod for Aing Gy LA TRy %F%“Llleaf"m%’“ﬁh%"r]el n the

gel includes agar, yvRfdn dgeeiaes aﬂgbbﬂngahggénhme @Ghlbﬂﬁtﬂén g:lfaf:argihﬁh 8. A |

met hod according to any one of cla 1 n, lhe | |o of
xant han gumto gl UEE‘FrB%‘ﬁaﬂ qlé’cf"ﬁa'inﬁg T’&'n 2 a_waE)getf Tbml °fV\§ rre
according to any oaepifabevaiars fo taoheawteeeumnthmd@gnwﬁﬂ.tmnsonfof xant han

. ?Eren 32? gl ,ucorm‘nnagem&rtaggréa%‘{gOéﬁepbé‘sc%uké tfh'éog;l gzb/gctoﬂe%ernx—m' ght Of

1rrevers1ble.

2. A_method according to claim 1_whefein the pH is between .

ZVJA'

<

6.5 and 10. R o U

3. A method accordlng to c1a1m 1 wherein the pH is between )
65ands._' '

‘4. A method according to any one of claims 1 to 3 wherein the

gel also includes food materials.

5. A method according tdwclaim_4 wherein the fbod matérials

comprise meat, fruit, or vegetable material.

6. A method according to any one of claims 1_to'5 wherein the

gel also includes other gums and/or gelling éggnts, X

7. . A method according to-claih 6 wherein the gel includes

'agaf, ca:raggenan, pectin, alginate, gellan or guar gum.

8. A method according to any one of claims 1 to 7 wherein the
weight ratio of xanthan gum to glﬁcomanhan is in the range

1:10 to 10:1.

9. A method aécording to any one of claims 1 to 8 wherein thé
cohcentrﬁticn’of xapthan_gum'and glucomannan in the aqueous

phase is from 0.02% to 6%, by weight of the gel.

8-
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3—9- 10. A nmethod according to claim9 wherein the concentration of
xant han gum and gl ucomahnan in t he aqueous phase i's fromO0.5%to 4% by

meight. 11. A nethod

according to any one of claims 1 to 10 wherein the

gluc qgnnan is a glucomannan fromthe corms of Anorphophal | us species.
12. therno-irreversible gel from xanthan gum and a gl ucomannan .-gum 13.
Use of xanthan gum gnd a gl uconmmnan gumin the formation of a
therno-irreversible gel. 14. A nmethod according to claim 1 conducted
substantially as described in any one of the Exanples. 15. A

therno-irreversiblge
any one of t he exanp

6. 4cheREGOLERAIAS o5 AlTh'3 HDSLATHE ARt 355 R0 1 N

gnmtand ghxxmannan:u1the aqueous phase is fnmn()S%

to 4%,tw*we1ght

11.

Janeﬂxxiaccmmhng“u:aqycmecﬁfchums:lto 10vﬂmmen1

the ghm::mnuun1ls a glucomanman from the corms of

_Amqqixmhalhnsspamss

1\thermo-1:namms;bbeq;ﬂ.fnmn:&umhan gmnaumla _

glucomamman gum.

Use of xanthan qum and a ghxxmannan gum in the ﬁnmamlon

ofattmmmrrlrnammsﬂdkegel.

A:mﬂhod4mxxmdhx;to_Qhﬁnll_othCUxisubSUmnﬁaLh(as

described in any one of the Examples.

Audunﬁbthzéwxsﬂﬂe'gﬂ.agcﬁxﬁngtn claim 12

substantially as described in any one of the examples.

12,
\_
13,
14,
15,
U
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