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Description 

Native  Heteropolysaccharide  S—  60  and  its  deacetyiated  forms  are  described  in  U.S.  Patents  4,326,052 
and  4,326,053.  Its  clarified  and  non-clarified  forms  produce  thermoreversible  gels  upon  heating  and 

5  subsequent  cooling. 
Heteropolysaccharide  S—  60  will  be  referred  to  herein  as  gellan  gum;  its  clarified  forms  as  clarified 

gellan  gum;  and  so  on.  Thus,  the  gums  will  be  referred  to  as  native,  deaceylated,  deacetyiated  clarified, 
partially  deacetyiated,  and  partially  deacetyiated  clarified  gellan  gum.  Partially  deacetyiated  gellan  gum  is 
gellan  gum  having  less  than  100%  but  more  than  0%  acetyl  content  compared  to  native  gellan  gum. 

•o  Partially  deacetyiated  gellan  gums  are  produced  under  conditions  such  that  the  degree  of 
deacetylation  ranges  from  less  than  100%  to  greater  than  0%.  The  degree  of  deacetylation  can  be 
controlled  by  varying  conditions  such  as  temperature  (25—  85°C),  the  amount  of  caustic  alkali  (pH>7.0),  and 
the  reaction  time.  Deacetylation  can  be  achieved  during  the  fermentation  process,  i.e.,  by  fermenting  under 
alkaline  conditions. 

15  Gelatin  is  a  mixture  of  water-soluble  proteins  derived  from  collagen,  typically  by  boiling  the  skin, 
tendons,  ligaments  and/or  bones  of  animals  in  water. 

It  will  be  understood  that  reference  herein  to  gum  gels  means  aqueous  single-phase  systems 
containing  an  effective  amount  of  the  gum  and  water,  optionally  with  additional  materials  such  as  sugars, 
fats,  hydrocolloids,  proteins,  coloring  and  flavoring  agents,  and  additional  organic  or  inorganic  solvents, 

20  including  glycols.  Thus,  "co-acervate  gels",  which  comprise  two  or  more  liquid  phases,  are  not  included 
within  the  scope  of  this  invention. 

Blends  of  gellan  gum  and  gelatin  can  be  prepared  as  dry  mixtures  or  by  combining  aqueous  solutions 
or  by  adding  one  of  the  two  to  an  aqueous  solution  of  the  other.  The  gels  are  then  formed  by  heating  to 
about  80°Cfor  approximately  10  minutes  to  dissolve  both  the  gellan  gum  and  the  gelatin  particles  and  then 

25  allowing  the  hot  aqueous  solution  to  cool  to  about  room  temperature. 
Although  blends  of  gellan  gum  may  be  prepared  over  a  broad  range  of  wt:wt  ratios  within  the  range 

from  5:1  to  1:5  gellan  gum:gelatin,  the  preferred  range  is  from  3:1  to  1:3. 
Because  of  the  increased  gel  strengths  of  the  gellan  gum/gelatin  blends  of  this  invention,  the  amount 

of  each  gum  can  be  significantly  reduced  for  many  applications.  This  is  particularly  advantageous  in 
30  systems  where  it  is  desired  to  maitain  a  low  solids  level  and  also  for  economic  reasons.  The  blends  of  this 

invention  are  used  in  amounts  ranging  from  0.05%  to  1.0%  by  weight,  preferably  0.2  to  0.4%. 
In  many  applications,  gellan  gum/gelatin  gels  require  no  refrigeration,  a  significant  advantage  over 

gelatin  gels,  which  do  have  to  be  refrigerated. 
The  synergistic  increase  in  gel  strength  of  gellan  gum/gelatin  blends  is  particularly  surprising, 

35  especially  since  blends  with  gelling  agents  other  than  gelatin  do  not  exhibit  such  an  increase  in  gel 
strength.  Of  the  many  gelling  agents  tested,  all  but  two  lowered  the  gel  strength  of  gellan  gum.  Only 
carrageenan  was  observed  to  increase  the  gel  strength  somewhat,  but  this  appears  to  be  due  to  effects  of 
the  calcium  and  sodium  salts  in  carrageenan  rather  than  of  the  carrageenan  itself. 

The  synergistic  effect  is  even  more  surprising  since  it  is  not  observed  with  native  gellan  gum;  i.e.,  only 
40  the  deacetyiated  and  partially  deacetyiated  forms  of  gellan  gum  exhibit  a  synergistic  increase  in  gel 

strength  when  blended  with  gelatin.  Thus,  as  defined  herein  "gellan  gum"  excludes  the  native  form 
thereof. 

Gellan  gum/gelatin  blends  can  be  used  to  provide  a  range  of  useful  gelled  industrial  (such  as 
deodorant  gels)  and  food  products.  Typical  gelled  food  products  include  fabricated  vegetables,  fruits,  meat 

45  and  fish,  aspics,  petfoods,  water  and  milk  based  desserts,  syrups  and  toppings.  These  gelled  products  are 
generally  made  by  preparing  an  aqueous  composition  of  the  food  ingredients  and  dissolved  gellan  gum/ 
gelatin  blend.  Gelation  is  effected  by  heating  to  about  80°C  for  approximately  10  minutes  and  then  allowing 
the  composition  to  cool  to  room  temperature. 

It  will  be  apparent  to  those  skilled  in  the  art,  that  variations  in,  e.g.,  gel  strength,  texture,  etc.,  can  be 
so  expected,  depending  on  the  ratio  and  use  levels  of  specific  gellan  gum  and  gelatin  used  and  the  type  and 

amount  of  food  ingredients  used. 
Also,  the  particular  end  use  will  dictate  the  optimum  gel  strength  or  mode  of  gelation  desired.  It  is 

considered  within  the  skill  of  the  art  for  the  practitioner  to  vary  the  type  and  amounts  of  reagents,  as  taught 
herein,  to  overcome  particular  problems  or  achieve  desired  end  products. 

55  The  invention  is  further  defined  by  reference  to  the  following  examples,  which  are  intended  to  be 
illustrative  and  not  limiting. 

Example  1 
Gellan  Gum/Other  Gelling  Agent  Blends 

60  In  orderto  identify  and  synergistic  increases  in  gel  strength,  deacetyiated  gellan  gum  was  blended  with 
various  gelling  agents  at  a  1:1  wt:wt  ratio  and  changes  in  gel  strength  noted. 

The  results  indicated  that  gelatin  and  carrageenan  are  the  only  gelling  agents  which  may  improve  the 
gel  strengths  of  gellan  gum. 

0.5%  solutions  of  each  gelling  agent  (and  0.25%  gellan  gum)  in  synthetic  tap  water  (STW  is  a  solution 
65  comprising  1000  ppm  NaCI  and  143  ppm  CaCI2.2H20  in  deionized  water)  were  stirred  2  hours  at  room 

2 



smperature,  heated  to  80°C  and  held  10  minutes,  i  nese  solution*  w»m  ™ -  
(m£erature.  Gel  strengths  of  gelled  samples  were  measured  on  a  Marme  Colloids  Gel  Tester  Samples 

rhich  did  not  gel  were  tested  for  viscosity.  Solutions  were  then  made  with  dry  blends  (1.1)  of  0.25  h  ot 

ach  gelling  agent  and  0.25%  gellan  gum  and  the  procedure  repeated. 
The  data  of  Table  1-1  were  obtained. 

TABLE  1-1 

ielian  laum/utner  ueumg  «gem 

leacetylatea 
ielian  Gum 

uei  airengui  vjci  duoiiyui 
(g/cm2)  (g/cm2) 

loncen.  Concen.  (0.25%  Gellan  + 
0.25%  0.50%  0.25%  Gel.  Agt.) 

0 

•5 

35 

40 

Jther 
jelling  Agent 

Jelatin  250 
Hormel  GPS—  OL451—  1) 

Carrageenan 
Seakem  KX) 

.BG—  C 
locust  bean  gum  — 
Mhaway) 

CELT0NER  — 
bod  grade 
sodium  aliginate 

Zorn  Starch 
[Kingsford) 

Pectin 
(PFW,  type  AA, 
medium  rapid  set) 

0  (15  cp) 

)  (131  cp) 

0  (34  cp) 

0  (6  cp) 

0  (8  cp) 

*  Viscosities  for  solutions  wmcn  aia  not  gei:  orooiCTieia  uv  i,  ou  ipm,  apyiuHnaic 
w  1  cp  =  0,0001  Pa.s 

Example  2 
Effect  of  Gum  Radios  on  Gel  Strength 

Gum  blends  of  gellan  gum  and  gelatin  (total  gum  level  of  0.5%)  at  various  blend  ratios  were 
jo  continuously  stirred  in  STW  at  approximate  800  ±  50  rpm  by  Lightnin  mixers  for  two  hours  at  room 

temperature.  The  solutions  were  then  heated  to  80°C  and  held  for  ten  minutes  with  continuous  stirring.  The 
solutions  were  poured  into  50  ml  beakers  and  stored  with  cover  overnight  at  room  temperature.  The  gel 
strengths  (g/cm2)  of  the  samples  were  measured  using  a  Marine  Colloids  Gel  Tester.  Each  gum  blend  ratio 
was  run  in  duplicate.  Gellan  gum  was  blended  with  gelatin  at  the  ratios  of  0/100,  25/75,  50/50,  75/25  and  0/ 

55  100  wt.wt.  Solutions  of  gellan  gum  at  0.25%,  0.375%  and  0.5%  were  prepared  as  controls. 
Based  on  gel  strength,  the  optimal  gum  blend  ratios  (total  gum  concentration  of  0.5%)  were  1  :1  gellan 

gum/gelatin.  The  1:1  gellan  gum/gelatin  blend  showed  277%  and  60%  increases  in  gel  strength  as 
compared  to  0.25%  and  0.5%  gellan  gum,  respectively.  The  data  are  shown  in  Table  2-1  . 

The  inherent  ion  content  for  each  component  was  measured.  From  the  measured  ion  level  by  atomic 

60  absorption  analysis,  it  was  apparent  that  the  ion  contribution  from  the  inherent  ion  levels  (Ca  and  Na  of 

gellan  gum  and  gelatin  were  negligible  as  compared  to  the  overall  salt  concentration  in  the  STW.  Thus,  the 

gel  strength  increase  observed  with  gellan  gum  and  gelatin  is  not  the  result  of  a  salt  effect. 

65 
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TABLE  2-1 

Gel  Strength  of  Gellan  Gum/Gelatin  Blends 

Average  (n=4) 
%  Gellan  %  Gelatin  Gel  Strength  (g/cm2) 

10 

25 

—  0.5  (4  cP*) 

0.125  0.375  79 

0.25  0.25  147 

0.375  0.125  123 

Controls 

0.125  —  21 

0.250  —  39 

0.375  —  53 

0.500  —  92 

*  Viscosities  for  solutions  which  did  not  gel;  Brookfield  LVT,  60  rpm,  appropriate  spindles. 
1  cp  =  0,001  Pa.s 

30  Example  3 
Partially  Deacetyiated  Gellan  Gum  Gels 

Native  gellan  gum  fermentation  liquor  was  reacted  for  3  hours  at  40°C  with  1  M  NH40H  to  achieve  50% 
deacetylation  of  the  gellan  gum  (method  of  Hestrin,./  Biochem.,  180,  249—261  (1949),  using  acetylcholine 
chloride  as  the  standard). 

35  50%  deacetyiated  gellan  gum  (1.5%  wt./vol.)  was  hydrated  in  Dl  water  and  then  1%  NaCI  was  added. 
This  produced  a  gel  with  a  gel  strength  of  15  g/cm2  (Marine  colloids  GT  —  3,  small  head  plunger). 

50%  deacetyiated  gellan  gum  (1.5%  wt./vol.),  Calgon  (0.08%)  and  CaS04  (0.31  wt./wt.)  were  stirred  in 
STW  for  20  minutes.  A  gel  was  formed  having  a  gel  strength  of  42  g/cm2. 

50%  deacetyiated  gellan  gum  (0.5%  wt./vol.)  was  added  with  mixing  to  milk  containing  0.5%  TSPP  and 
40  the  viscosity  compared  to  a  control  containing  no  gellan  gum.  To  these  compositions  was  added  0.54% 

CaS04,  and'the  compositions  were  allowed  to  set  for  24  hours.  The  data  of  Table  3-1  were  obtained. 

TABLE  3-1 

45  Partially  Deacetyiated  Gellan  Gum  Gels 

Gel  Strength 
Sample  Viscosity  (cP)  (gm/cm2)* 

so  50%  Deacetyiated  325  178 

Control  120  17 

1  cp  =  0,001  Pa.s 
55  *  Marine  Colloids  GT  —  3  (small  head  plunger) 

Example  4 
Mild  pH  Partial  Deacetylation 

Gellan  gum  fermentation  liquor  was  reacted  with  0.25  x  KOH  and  0.5  x  KOH*  at  85°C.  Samples  were 
60  taken  at  2  —  3  minute  intervals  and  the  degree  of  deacetylation  and  gel  strengths  were  determined.  The  data 

of  Table  4-1  were  obtained. 

*  1.0  x  KOH  represents  the  amount  of  KOH  calculated  to  fully  deacetylate  all  the  native  gum,  as 
determined  by  IPA  precipitation,  in  a  batch  of  fermentation  liquor,  assuming  the  gum  to  have  a  4%  acetyl 

65  content. 
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Gels  were  prepared  by  addition  of  0.55  g  of  gellan  gums  to  100  g  of  deionized  water  containing  750 

pm  of  MgCI2.6H20,  autoclaving  15  minutes  at  250°F,  cooling  the  mixture  and  standing  4  hours  at  room 
imperature. 

TABLE  4-1 

Mild  pH  Partial  Deacetylation 

i 
Ueacetyi.  laei  airengin 

Time  (min.)  Acetyl  (%)  (%)  (gm/cm2) 

0  3.67  0  0 

0.25  x  KOH 

5  19.4  47  190 

8  1.54  58  148 

10  1.43  61  230 

12  1.88  49  243 

15  1.71  53  243 

0.5  x  KOH 

2  0.45  88  328 

5  0.23  94  — 

8  0.21  94  412 

10  0.14  96  — 

12  0.13  97  — 

15  0.16  96  391 

to  i  j  • 1.  Marine  Colloids  Gel  Tester  (GT—  3)  using  small  head  plunger.  This  equipment  was  also  used  in 
Example  5. 

}5 

50 

55 

60 

65 

9 



EP  0  154  510  B1 

Example  5 
Variable  pH  Partial  Deacetylation 

Gellan  gum  fermentation  liquors  were  reacted  at  85°C  for  5  minutes  with  various  amounts  of  KOH.  The 
data  of  Table  5-1  were  obtained. 

TABLE  5-1 

Variable  pH  Partial  Deacetylation 

Acetyl  Deacetyl.  Gel  Strength1 
x  KOH  Initial  pH  (%)  (%)  (gm/cm2) 

0  —  5.1  0  — 

0.075  8.4  4.3  16  — 

0.10  8.5  3.2  37  15 

0.15  8.2  3.3  35  17 

0.20  8.8  2.8  45  57 

0.25  9.2  2.9  43  42 

0.30  9.4  2.5  51  66 

0.35  9.5  2.2  57  89 

0.40  10.0  2.2  57  114 

0.45  10.4  1.5  71  159 

1.  Gels  were  prepared  and  gel  strengths  determined  as  in  Example  4. 

Example  6 
Native  Gellan  Gum/Gelatin  Blend 

Following  substantially  the  procedure  of  Example  1  but  using  1%  gum,  and  2%  biend  solutions,  native 
gellan  gum  was  compared  to  50%  deacetyiated  gellan  gum.  although  a  significant  increase  in  gel  strength 
was  exhibited  by  the  50%  deacetyiated  gellan  gum/gelatin  blend,  no  increase  was  exhibited  by  the  native 
gum.  The  data  are  shown  in  Table  6-1. 

TABLE  6-1 

Native  Gellan  Gum/Gelatin  Blend 

Gel  Strength  Gel  Strength 
(g/cm2)  (g/cm2) 
1%  (wt)  1%  Gellan  +  1%  Gelatin 

Gelatin 
(Atlantic  Gelatin,  J 
Gen'l  Foods)  0  — 

Native  Gellan 
Gum  131  121 

50%  Deacetyl. 
Gellan  Gum 81 617 
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Claims 

1.  A  blend  consisting  essentially  of  deacetyiated  or  partially  deacetyiated  gellan  gum  and  gelatin  in 
which  the  wt:wt  ratio  ranges  from  5:1  to  1  :5. 

s  2.  A  blend  as  claimed  in  claim  1  in  which  the  gellan  gum  is  deacetyiated,  deacetyiated  clarified,  partially 
deacetyiated,  or  partially  deacetyiated  clarified. 

3.  A  blend  as  claimed  in  claim  2  wherein  the  wt:wt  ratio  is  in  the  range  3:1  to  1  :3. 
4.  An  aqueous  composition  comprising  water  and  a  blend  as  claimed  in  claim  2  or  3. 
5.  A  composition  as  claimed  in  claim  4  further  comprising  one  or  more  of  sugar,  fat,  hydrocolloid, 

w  protein,  colouring  agent,  flavoring  agent,  organic  solvent  and  inorganic  solvent. 
6.  A  composition  as  claimed  in  claim  5  in  which  the  organic  solvent  is  a  glycol. 
7.  A  gel  comprising  a  total  of  0.05  to  1%  by  weight  of  a  blend  of  gellan  gum  and  gelatin  as  claimed  in 

claim  1,  2  or  3. 
8.  A  gel  as  claimed  in  claim  7  in  which  the  total  of  gellan  gum  and  gelatin  is  0.2  to  0.4%  by  weight. 

'5  9.  A  gel  as  claimed  in  claim  7  further  comprising  one  or  more  of  sugar,  fat,  hydrocolloid,  protein, 
coloring  agent,  flavoring  agent,  organic  solvent  and  inorganic  solvent. 

Patentanspruche 

?0  1  EiQ  Gemisch,  bestehend  im  wesentlichen  aus  einem  entacetylierten  Oder  partiell  entacetylierten 
Gellangummi  und  Gelatine,  wobei  das  Gewichts-:  Gewichts-Verhaltnis  im  Bereich  von  5:1  bis  1:5  liegt. 

2.  Ein  Gemisch  wie  in  Anspruch  1  beansprucht,  wobei  das  Gellangummi  entacetyliert,  entacetyliert 
geklart,  partiell  entacetyliert  oder  partiell  entacetyliert  geklart  ist. 

3.  Ein  Gemisch  wie  in  Anspruch  2  beansprucht,  wobei  das  Gewichts-:  Gewichts-Verhaltnis  im  Bereich 
»  von  3:1  bis  1:3  liegt.  ,  . . .   A  .  „  .  0 

4.  Ein  wasserige  Zusammensetzung,  enthaltend  Wasser  und  em  wie  in  Anspruch  2  oder  3 
beanspruchtes  G e m i s c h . .   ,  . . .   ,  . 

5  Ein  Zusammensetzung  wie  in  Anspruch  4  beansprucht,  enthaltend  weiterhin  eine  oder  mehrere  der 

Komponenten  Zucker,  Fett,  Hydrokolloid,  Protein,  Farbemittel,  Aromatisierungsmittel,  organisches 
'0  Losungsmittel  und  anorganisches  L d s u n g s m i t t e l . . . . . .   -M  ,  ■ 

6.  Eine  Zusammensetzung  wie  in  Anspruch  5  beansprucht,  wobei  das  organische  Losungsmitttel  em 
Glykol  ist.  _  „  .  „  . . .  

-7.  Ein  Gel,  enthaltend  insgesamt  0,05  bis  1  Gew.-%  eines  Gemisches  von  Gellangummi  und  Gelatine, 
wie  in  Anspruch  1,  2  oder  3  b e a n s p r u c h t . .  

35  8.  Ein  Gel  wie  in  Anspruch  7  beansprucht,  wobei  die  Gesamtmenge  von  Gellangummi  und  Gelatine  0,2 
bis  0,4  Gew.-%  betragt. 

9.  Ein  Gel  win  in  Anspruch  7  beansprucht,  enthaltend  weiterhin  eine  oder  mehrere  der  Komponenten 
Zucker,  Fett,  Hydrokolloid,  Protein,  Farbemittel,  Aromatisierungsmittel,  organisches  Losungsmittel  und 

anorganisches  Losungsmittel. 
40 

Revendications 

1.  Melange  essentiellement  constitue  de  gomme  gellan  desacetylee  ou  partiellement  desacetylee  et  de 

gelatine,  dans  lequel  le  rapport  en  poids/poids  s'echelonne  de  5:1  a  1:5. 
45  2.  Melange  selon  la  revendication  1,  dans  lequel  la  gomme  gellan  est  desacetylee,  clarifiee 

desacetylee,  partiellement  desacetylee  ou  clarifiee  partiellement  desacetylee. 
3.  Melange  selon  la  revendication  2,  dans  lequel  le  rapport  en  poids/poids  est  dans  I'mtervalle  de  3:1  a 

1:3. 
4.  Composition  aqueuse  comprenant  de  I'eau  et  un  melange  selon  la  revendication  2  ou  3. 

so  5.  Composition  selon  la  revendication  4,  comprenant  en  outre  un  ou  plusieurs  des  constituants:  sucre, 
matiere  grasse,  hydrocolloTde,  proteine,  agent  colorant,  agent  aromatisant,  soivant  organique  et  solvent 
m i n e r a l . .  

6.  Composition  selon  la  revendication  5,  dans  laquelle  le  soivant  organique  est  un  glycol. 
7.  Gel  comprenant  un  total  de  0,05  a  1%  en  poids  d'un  melange  de  gomme  gallen  et  de  gelatine  selon 

55  la  revendication  1,  2  ou  3.  j  «  o  « 
8.  Gel  selon  la  revendication  7,  dans  lequel  le  total  de  la  gomme  gellan  et  de  la  gelatine  est  de  0,2  a 

0,4%  en  poids. 
9.  Gel  selon  la  revendication  7,  comprenant  en  outre  un  ou  plusieurs  des  constituants  suivants:  sucre, 

matiere  grasse,  hydrocolloTde,  proteine,  agent  colorant,  agent  aromatisant,  soivant  et  soivant  mineral. 
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