216 8366 GEL-]YSTEM This invention relates to gel systens and especially to '
edi'bl e gel nms that can be used, for exanple, in food products for -
human or sonsunpt ion. The microbial polysaccharide obtai rom
Pseudonongs \el e\a is comrercially.pr oducpd. by the Kel co Cor por %icé@a& 06

ge trade name Gel |l an. giEhesyyrggucti on of the pol ysaccharide ‘r

mar ket ed
and its sty are described in EPTA-0U0IZ552. Cellan is comercially
avai l abl e its native (fully acetylated) formand in wholly or
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form and s used for t 'y or
deacet yl at ed WPP{BO'-‘ ve&walbepnwmstlm- aqueous gel s can be produced from hi gh

~acetyl gellan: Fifye Mérnhﬁhﬁtﬁﬁy@ﬁé’&f&ﬁd@%b&a@ﬁ’é@%&@b'fsehaoﬁ&ﬁ%eeimta can
be obt ai ned fromm%g carrgge nan can produced fTOM.I OW_ac
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gel l an, the I%GwEP él:@f PFo ehY ‘thﬁexﬁlr‘@aF%’Fpﬁrﬁéi%‘l P& gParkehgd “under
brittl eness ofhet be;@ehami)mmﬁry.l arhérproaueton 6f itdat pedysanthariidaramxagpl e,

15% has si gni f | cagt%eegeec esct eﬁdlh?flﬁg_ég&%ggd brittleness of the gel. For

many appl i cat’ §TSHSEY owever, hdesi rabl e and a strong-
elastic gel with Gellertis @Ommlaébjreiwaél&m botlodacéts madhvedifalln s

required. It ac%:%uealsnpm w@tmw%&ﬁ,cs&t@a&mq] %ase&wlséed P4E, Cq3ebe.

used to formgelS othérs will not form gel However, certain
conbi nati ons peraesse ctfathie W%c‘ﬁé\?é BE%#"PE&E‘F&"PO Wnﬁbﬁé‘—lyé geidan
t hough one orig"gE&d Fort fie FUDBy \ucbtymbdf@aﬁnva g@dm Qﬂdl"fl%w acetyl geXQWH" A

ading. & non-UePPrhe RS SPaEHErE| PPN S dePoRt PRan et cace i n gel (-
strength i s-obt aWedd buCetlmsthn agueoudbh ageps ochnc bel rirroauceérftrammicghnbcqsaﬂl ons
of gums of _"Wgeqliaﬂpn%i% but ,-brittle aqueous gels comparable to those that can
be obtained from agar or'carrageenan.can be produced from low acetyl
gellan, the lower the acetyl content the greater the strength and
brittleness of the gel. Deacetylation to only slight extents, for
example, 15% has significant effects on the strength and brittleness
of the gel. For many applicationé; howevef, a brittle gel is
undesirable and a strong elastic gel with a texture comparable to
that produced from gelatin is.required. |
It is well known that while certain polysaccharide gums can be
used to form gels others will not form gels on their own. However,
certain combinations of polysaccharide gums have been found to form )
N gels even though one or more of the gums will not form a gel on its t"
own. A synergistic effect has been found with certain
polysaccharide gums whereby adding a non-gelling gum to a gelling
gum a significant increase in gel strength is.obtained. Gels can
also be produced from certain combinations of gums of which none of
the individual gums will form gels. 1In this manner combinations of
polysaccharide gums or polysaccharide gums with other gelling agents
can produce gels with desirable textures and/or strength. Carob
gum, will not gel. on its own but in combination with agar or
carrageenan will produee a much stronger and more elastic gel than

is obtained from agar or carrageenan alone. Moreover, xanthan gum



the individual guns"will formgels. In this manner conbi nations of

pol ysacchari de guns or pol ysaccharide guns with other gelling agents can
produce gels with desirable textures and/ ot 2strength.’ Carob gum wil} not
gel .on its own but in conbination wi th agar or carrageenan will produce a/
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strongly al kaline conditions. conbl natron W xant han gum® however,
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gellan with snmall anmpbunts of other guns such as xanthan, guar or carob gum
will reduce syndPeBfttal coMAFiM® no narked inprovenent in the strength or
texture of the gel iBt &asecsesadobdeitved Hkb4hd A ides£durs cthat hedmbl her 16086 Yot

gel l ing agent that, .produces y._synergistic inprovenent in gel strength
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strength, including carrageenan, carob gum sodium alginate, corn starch

and pectin. O 4igelesemthat the Rpdenesl Hinpeagendnthiat praduees any pygereistic

strength, but thinprifsmen@ntd gel estreQghit whén RBEA liY mgmoafwittheiwm\emge

of warious salts in the carrageenan affectin el Lling of the gel rat her
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agents were tested by the applicants, in combination with gellan to
try to achieve a synergistic increase in gel strength, including
carrageenan, carob gum, sodium alginate, corn starch and pectin. Of
these only carrageenan éavé'a small increase in gel strength, but
this was considered to be primarily because of the presence of
various salts in the carrageenan affecting gelling of the gellan
rather than the carrageenan itself. All of the other agents tested
reduced gel strength. Moreover, the effect with gelatin was only
noticed with low acetyl gellan.

This invention is based on the invention that tertiary
combinations of (1) gellan, (2) xanthan gum and (3) a galactomannan
and/or glucomannan gum that will form a gel in combination with

K,j xanthan gum, in which the gellan is present in an amount of less
than 50% of the total weigﬁt of the composition produce very strong
"~ elastic gels. o

The galactomannan gum is preferably carob gum, tara gum or
cassia gum, although any other galactomannan gum that in combination
with xanthan gum will produce a gel that may be used. The
glucomannan gums that can be used are preferably those that are

' - present in an Amorphophallus species, and especially A, Rivieri and

‘its varieties, often referred to as A. Konjac, é;'Oncdphyllus, A.

Variabilis, A. Bulbifera and A. Blumeii. The préferred'glucomannan




- rieduced gel strength. Nbr'eover,- the effect with gelatin was only noti ced
X acetyl gellan. This invention ig based on the invention that
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gI ucomannan gum xant and act onghnan or gl ucormannan gum each
lie within tRessinhgE Bf’“j%m off P’ét‘li‘BthPaFrat“Bemfaertgobd §el% apdve

especially approximately 1:1.5:1.5. When tara gum is used a T
somewhat higher proportion is desirable and the preferred ratio of v
gums is 1l:1.5:2 to 3.7.

The gels can be produced in both the alkaline and acid range.
Preferably for use in foodstuffs the gels are produced in the
neutral to acid range (pH 3 to 8). If the gel is to be produced in
a heat sterilised product, it is desirable to maintain the pH of the
gel above about 6, eépecially when a galactomannan is present
because at more acid pH some of the galactomannan gums tend to
breakdown on heating. If the gel is to be used in a product which
is not going to be subjected to high temperature sterilisation the
pH may extend well into the acid range, for example, down to about
pH 3. _ -

The gellan and other gums may be used in purified or natural \_)
form depending on the intended application of the gel. In those
cases where transparency is important, the purified form of the gum
is preferably used but for other applications where the opacity
introduced by the pfesence of impurities can be tolerated, the
impure forms of the gums can be used.

The gelling systems of the invention have particular
application in human and animal foods, such as confectionery, water-
or milk-based fruit gels and other deserts, pie fillings, pet foods,
icings and frostings and dairy products, and especially in



been found to be formed at a ratio of gellan: xanthan gum carob or cassia
konj’ ‘ac gum of’ vmthln the range of 1:1 to 2:1 to 2 and especially

apprOX| mately 1:1.5:1.5. \Wen tara gumis 4sed a somewhat hi gher
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such as confect iRNGS ¥ouddRl §5rer@h1 M | K-based fruit gels and ot her deserts,
pie fillings, pet toods, icings and frostings and dairy products, and
especially in - 4- pasteurlsed or sterilised food products, but can al so
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W, Various combinations of gums as indicated in Table 1, were
dispersed in a mixed phosphate buffer system of pH 6.6 at room
temperature and the dispersion was boiled for 15 minutes to dissolve
the gums. The solution was then transferred to 75 x 215 mm cans and
sealed hot to exclude air. The cans were then sterilised in a steam
autoclave at 127°C for 59 minutes. The solutions were poured into
petri dishes while still hot and allowed to cool overnight before
being tested for breakstrength and elasticity using an Instron
(Registered Trade Mark) Food Tester 1140 fitted with a 27 mm dia

plunger.



as air fresheners, tooth paste and tissue culture media. The foll oW ng .
exanples illustrate the invention. In the exanples the abbreviation L.A.
means lLQw acetyl and H A rmeans high acetyl. The | ow acetyl gellan used in .
the eXdnpids is substantially acetyl frege. ‘The high acetyl gellan as o
[ , Nereinbefore is the native gum The carob, tara, cassia and A
_ used were the natural forns_of these guns conprising o
appr qxi n |y 50% gl uco-or gal act o- conbi ned with extraneous

¢ fratter remaining fromtheir source material. EXAMPLE 1 Various
conmbi Nt ghs of guns as indicat,eg \n Table. 1 _were dispersed.in a m xed
phosphate” buf f n%system of Sﬁn%. ZZt room kgﬁﬁ%'}géﬁure gg?fﬁﬁ?é‘%i spersion
was boiled for 15 minutes to dissolve the gésd. The sol utfmm) was then
transferred to 75 x 215 nm cans and seal ed hot to exclude air. The cans
were then sterilised in a steam autocl ave at {ERR] for 59 m nutes. The
sol uti ons wird.f®ddlaR into pet®i3 di shes whill6lstill hot #»@ allowed to cool
overni ght before being tested for breakstrength and elasticity using an
I nstron (Re({i stesrég Tr;de Mar k) [Food Tester 1140 fitted with a 27 nmdia
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pl unger. auns 03 Cone' (9% Br eakstrength _
Elasticity (g) carob ) (nmolasA. Gellan 169 0.3 37 161
4.9 L.A Cellan ) 0.3 Carob ) 0. 45 169
5.7
L.A. Gellan ) 0.3
Xanthan ) 0.45 132 6.9
&
Carob ) 0.45
Xanthan ) 0.45 784 8.7
L.A. Gellan ) 0.3
Carob ) 0.45 1248 7.3
" Xanthan ) 0.45
H.A. Gellan ) 0.3 _ 47 .2 5.99
H.A. Gellan ) 0.3
Carob ) 0.45 818 7.62
Xanthan ) 0.45 S~
\
L.A. Gellan ) 0.3
Xanthan ) 0.45 1181 6.85
Cassia ) 0.45
L.A. Gellan ) 0.3
Xanthan ) 0.45 1106 6.95

Tara ) 1.1



L.LA Gellan ) 0.3 Xanthan ) 0. 45 132
6.9 Carob ) 0.45 Xant han ) 0. 45 . ‘ 784
8.7 L.A Cellan ) 0.3 Carob ) 0. 45 1248
73 Xant han ) 0.45 HA Cellan ) 0.3 47.2
5.99% H A Gellan Y 0.3 Carob T 6- 0. 45 818
7.62 Xanthan EXAMPLE 2 o 45 | A CGellan ) 0.3 Xant han ) 0.
1181 @Gulb weaesdispersed and pt(bcéEsdd An £Sal ked ph):sphaté buffed
Xant han ) 6 1
- 6- EXANPLE 28&%’%“ \%‘Zre |spaesr g%%pjt pirno%’éas 'n ?{é?nr%g 3%?)ha‘{'t°3nbuffer _
system at pH GﬁlT%léed_éscrl bed in Exanple 1. The results are shown in Table
2. Table 2 GQuns ' Conc' (% Br eakstrengt h Elasticity (g)
(m) Konjac ) 0. 45 Xant han ) 0. 45 253
9.5 L.A. Gellan ) 0.3 - Isble2 |
Gums Cone' (%) Breakstrength Elasticity
' ' () (mm)
Konjac )_ 0.45
Xanthan ) 0.45 253 9.5
\J/ﬂ L.A. Gellan ) 0.3
Konjac ) 0.45 120 5.5
L.A. Gellan ) 0.3
Konjac ) 0.45 559 7.2
" Xanthan ) 0.45
EXAMPLE 3

Pet food products were prepared in cans, the récipe containing
approximately 50% meats and 50% gravy. The meats were made up of a
_mixture of lungs, tripe and various offals, trims and muscle meats.
The gravy contained gums, dyes, salts and water. The products were
sterilised in a steam heated autoclave at 129°C for 59 mins. After
cooling the cans were opened and a subjective assessment of the

external gel quality and meat pack strength was made.



Konjac ) 0. 45 5.5 L.A Gellan )
0.3 Konjac ) ,0. 45 559 7.2 Xant han )

G. 45 EXAMPLE 3 Pet f ood products were prepared in cans, the recipe

> ai ni ng approxi mately 50% neats and-50% gravy. The neats were nmade up of

| ungs, tripe and variousTABLEad s, trims and nuscle meats. The . J

cnt ai ne salts d The pro S erilised”
B 31\%7 at EFS%? ?mtlggesm ns. . Af '?g%k 8“V\?I|r %gigg% he cans .

120

t eam heat egyaut oc
peped Trfd Callam)ed- ﬂvevﬁgs%wemft@f bxmlextsafnaleagéhch!akm wpand
strength was nade. -7- TABLE 3 Gums Conc % Gel
S chk %Jal ities L. y weak, soft,

Sof beA-gsttany, ) p R eFalgly . fﬂtrGeI‘fe&ﬂ ?riGtée FF'&F‘! I‘iFiFFHn very brittle
Firm brittle L.A . Gellan ) 0.4 Firm very brittle Solid, firm
Car ob 0.3

0.3 [ t I jyst | f Xant h
Sof t rmZ:us I“‘k‘el_"%reij‘{a){1 smyo'%w%%‘gieflybPﬁirfléxgngz?l i @qgggg&ﬁgceagar gg) )

0.3
Fairly firm eI astic Fairly firm elastic Xanthan) 0.3 L.A CGellan
0.2 Carob t I f
I)’at her er Gel | ga?z;t?(a@ f’@g) HaQ:di%y J:? Eir%efn*: ré@l € a,lsusltc%elft ?il:pg;o¥ a:,]; m 0.4

Very soft,

Carob )
Xanthan)
L.A.Gellan )

Carob )
Xanthan)
L.A.Gellan )

Xanthan)

Konjac )

Xanthan)
Konjac )
L.A.Gellan )

Xanthan)
Konjac )
L.A.Gellan )

" Tara )
Xanthan)
L.A.Gellan )

Cassia )
Xanthan)
. L.A.Gellan )

0.3
0.3
0.2

0.3
0.3
0.4

0.4
0.4

0.3
0.3
0.2

0.4
0.4
0.5

0.7
0.3
0.2

0.3
0.3
0.2

el as¥ppthan) 0.3 Seftymygugskike sof t

Fairly firm, elastic

Fairly firm, elastic

Very soft, elastic

mucus like
Soft, elastic

Slightly soft, fairly

elastic

Fairly firm, elastic

Fairly firm, elastic

moussey/blancmange-like
appearance
Fairly firm, elastic

Very firm, rather
brittle

Very moussey, soft
integral elastic
Slightly soft,

elastic

Fairly firm, elastic

Fairly firm, elastic

Fairly firm, elastic



Konjac ) 0.4 nucus |ike integral elastic Xanthan)

Konjac ) 0.3 Soft, elastic Slightly soft, L.A Gellan )
el gstic Xanthan) 0.4 Slightly soft, fairly Falrly firm elastifc
Konjac ) 0.4 elastic L.A Gellan ):0.4 Tara ) 0.7 Fairly firm elagtic/ :-
Faiuly firm elastic Xanthan) 0.3 L.A.GéIQEn) 0.2 Cassia ) 0.3 Fair\y -
firm elasticLA’m‘E—“Fairly firm elastic Xanthan) 0.3 L.A CGellan ) & 2. -
-8- EXAMPLE 4 A frai fnﬂes&ersterﬂmsppm@atedi us$hg) ¢he ol obimEognullac 1o at|

at a pHof 4t e ~ '85.61% Sugar )
T 0 G tric AdBE A s i A Gellan o 0.12%”
Xant han 0. 18% Car ob 0.18% orange “
Fl avour 0. 05% Gkepring F D and C Yeys| oy ,No. 6 - 0.0096% F D
-~ and C Red No. 2 0. 0004% The .gel was fi rmand el astic and had a
satisfactory texture as  Sugar 13.00%
Citric Acid 0.85%
Xanthan - 0.18%
Carob ' 0.18%
Orange Flavour 0.05%
Colouring
L . FD and C Yellow No. 6  0.0096%
R F D and C Red No. 2 0.00047%

The gel was firm and elastic and had a satisfaétory texture as
a jelly fruit dessert comparable with that produced using

conventional gelling agents.
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*el ly fruit desserit conparable with that produc__d_u_s.L_ng—e—eﬁvm’onal
ge

lAg agents. CLLAIl MS 1 Agellz§ble conposition co ng a
e~of (1) gellan, (2) xanthan gum .and (3) a m‘m“ ﬁﬂ!@‘\d/or

gI' anMan gum capabl e of formng a gel with xan | an bei ng:
prse in the &oApbdiion in an amount |ess than 30% of "the total weight
of\ t posi tion. 2. A conposition according to claim1, incorporating &
gl §co anh gum and, erein the %I uconmannan gum-+.s a gl ucopannan der| ved
Pt ohah dor pHopnd LIS FaupoesTton GORBOEIES oh mEEdaIPhL) ol e

wher € he gl(lz(tammnaﬂ gt ard KBNpagalgittomshnah sﬁum«asgiudaaamorgd:hng to

gumis carob glfl%a ara gum OF ron acc

clains 1 to 4,innhbe @pmpqmigelﬂnam mmami dwsactdtayl S(yelofathe 6otadl sedgtasioEi on
according to amég ogitﬁ%naims 1 to 5 wherein the ratios of

gel | an: xant han; an: gal act omannan or gl ucomannan; and

xant han: gal actomannan or glucomannan each lie in a range of from5:1 to

1:5. 7. A conpgsi tq Qemﬁd?di@iéh @&csgﬁigatmcﬁaiﬁorm&h&ﬁwrg@ngay gmaa&ﬂaﬁngum
and carob, cassia or mlnarat|0|ntheraneof 2:1to 2.
RUALR IR

8. A conpositi®ft ap e R ApFRmAnnan, gyp; 18 ﬁggjg‘tﬁ° é'i‘f‘a“xﬁ?ﬁiﬁ’zfﬁ §XAM and
carob, cassi a @i Akerghaphglins Bpeécieati 0 of substantially 1:1.5:1.5.

claim1, incor %I ng gognail act orr&nnf"ntql gur r%‘aaxqggu\{\l{ne{%esgfifan gal?ér:ta?%sge%an

3. A composition according to claim 2, wherein the glucomannan gum

is konjac gum. s
\/
4, A composition according to_claim 1, incorporating a

galactoﬁannan gum and wherein the galactomannan gum is carob gum,

tara gum or cassia gum.

5. A composition according to claims 1 to 4, wherein the gellan is

a low acetyl gellan.

6. A composition according to any one of claims 1 to 5, wherein
the ratios of gellan:xanthan; gellan:galactomannan or glucomannan;
and xanthan:galactomannan or glucomannan each lie in a range

of from 5:1 to 1l:5.

7. A composition according to claim 6, comprising gellan, xanthan
gum and carob, cassia or konjac gum in a ratio in the range of
1:1 to 2:1 to 2.

8. A composition according to claim 7, comprising gellan, xanthan
gum and carob, cassia or konjac gum in a ratio of substantially

1:1.5:1.5.

9. A composition according to claim 6, comprising gellan, xanthan



9.-“A conposition according to claim6, conprising gellan, xanthan -
gumand tara gumin a ratio in the range of 1:1.5: 2 to 3.7. 10. A
conposition according to any one of claimsiO-to 9, wherein the gellan 4gn
other guns ar egh?éé’é’n'éa’r'%gtlﬁé“cﬁrﬁ%@t#‘bﬁh?n“rfk&euPél oy i A0 3-A aqugou
gebdabl e system conprising a conposition accord| ng to any one of cl ai 1
to 10 in a totgé arrgunt of, fromO0.1 o0 5%1}{ ght based_on the wei ght

t he aqueous ph *onRORHH 198 RGO U EBr yn@“"f &chhfjrﬂsll % Weredm
accordi ng to ckhe pellansdatdséthieri fidsyars pdesenti hedhheésiposiéidn L€fREEACE t O
t he Exanpl es. $3em. A Pet food i ncorporating as gelling agent a gell able
conposition according.to any one of clains 1 to 10 or 12. 14. A pet food
according to claim 13, substantially as described in Exanple 3 herein.

11. A aqueous gellable system comprising a composition according

to any one of claims 1 to 10 in a total amount of from 0.1 to 5% bj
weight based on the weight of the aqueous phase.

12. A composition according to claim 1, or a system according to
claim 11, substantially as described herein with reference to the

Examples.

1_// 13. A pet food incorporating as gelling ageht a gellable

composition according to any one of claims 1 to 10 or 12,

l4. A pet food according to claim 13, substantially as described in

Example 3 herein.




