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©  Dry-carbonated  beverage  mixes  and  method  for  the  preparation  of  beverages  therewith. 

A  substantially  dry  fructose-seetened  dietetic,  carbo- 
nated  beverage  mix  comprising  a  crystalline  fructose 
sweetener,  a  flavorant,  an  acidulant  and  an  amount  effective 
to  carbonate  a  beverage  of  carbon  dioxide-loaded  zeolitic 
molecular  sieve  material.  At  the  point  of  consumption,  when 
a  beverage-making  liquid  is  brought  into  contact  with  the 
mix,  a  fructose-sweetened,  dietetic,  carbonated  beverage  is 
provided.  The  instant  dry  beverage  mix  of  the  present  inven- 
tion  provides  a  higher  level  of  sweetness  in  a  dietetic  carbo- 
nated  beverage  than  other  liquid  beverage  systems 
sweetened  with  predissolved  fructose  or  other  natural 
sugars  whether  solid  or  liquid  on  a  calorie-for-calorie  basis. 
The  dry  instant  beverage  mix  herein  provides  a  faster  rate  of 
carbonation  of  the  beverage  prepared  therefrom  than  is  pro- 
vided  by  similar  instant  dry  beverage  mixed in which  sucrose 
is  the  primary  sweetener. 



This  i nven t ion   r e l a t e s   to  a  dry  carbonated  beverage  

mix  for  d i e t e t i c   carbonated  beverages.   More  p a r t i c u l a r l y ,  

it  r e l a t e s   to  n a t u r a l l y   sweetened  dry  beverage  mixes  which 

are  free  of  a r t i f i c a l   s w e e t e n e r s .  

The  p r e p a r a t i o n   of  potable   beverages,   p a r t i c u l a r l y  

carbonated  beverages ,   by  d i s s o l u t i o n   of  a  n a t u r a l  o r   an  a r t i -  

f i c i a l l y   sweetened  dry  beverage  mix  in  water  has  been  d e s c r i b e d  

i n   the  a r t .   Depending  upon  the  nature  of  the  various  compo- 

. s i t i o n s   included  in  such  mixes,  beverages  prepared  there  f rom 



may  be  c h a r a c t e r i z e d   by  c a l o r i c   con ten t   as  dietetic  or  n o n - d i e t e t i c .  

The  d i e t e t i c   ca rbona ted   beverages  p repared   from  such mixes  have  

h e r e t o f o r e   been  made  with  a r t i f i c i a l   swee tene r s .   A r t i f i c i a l  

s w e e t e n e r s   appeared  to  be  necessa ry   in  order  to  keep  the  c a l o r i e s  
down  but  p rovide   e f f e c t i v e   swee tness .   On  the  o ther   hand,  t h e  

n o n - d i e t e t i c   c a rbona ted   beverages   con ta in   a  high  c a l o r i c   c o n t e n t  

c o n s i d e r e d   u n a t t r a c t i v e   to  the  w e i g h t - c o n s c i o u s   and  fo rb idden   o r  
i l l - a d v i s e d   for  c e r t a i n   o t h e r s .   Numerous  approaches   have  b e e n  

taken   in  an  a t t e m p t   to  p rovide   a  s u i t a b l y   sweetened  low  c a l o r i e  

s o f t   d r i n k .   Most  n o t a b l y ,   c e r t a i n   a r t i f i c i a l   sweeteners-   h a v e  

been  w ide ly   a c c e p t e d   and  u t i l i z e d   for  th i s   purpose .   There  a r e ,  

however ,   a  number  of  pe r sons ,   e . g . ,   the  obese,   who  should  n o t  

i n c l u d e   e x c e s s i v e   sugar  in  t h e i r   d i e t   but  who  do  not  want  o r  

l i k e   the  a r t i f i c i a l l y   sweetened  c a r b o n a t e d   b e v e r a g e .  

I l l u s t r a t i v e   of  a  l o w - c a l o r i e   c a r b o n a t e d   beverage   mix 

is  the  c o m p o s i t i o n   of  Timothy  J.  Kennedy  and  P h i l i p   J.  S h i r e s  

(U.S.  P a t e n t  A p p l i c a t i o n   570,332,   f i l e d   Apr i l   21,  1975) ,   Kennedy 

e t   a l .   d i s c l o s e   a  dry  l o w - c a l o r i e   c a r b o n a t e d   beverage   mix  com- 

p r i s i n g   from  7-30%  of  a  c r y s t a l l i n e   sugar  c a r r i e r .   However,  t h e  

Kennedy  et   a l .   l o w - c a l o r i e   dry  mix  is  p r i m a r i l y   sweetened  w i t h  

a  n o n - s u g a r   d i p e p t i d e   swee ten ing   agen t ,   e . g . ,   a s p a r t a m e .  

F r u c t o s e ' i s   d i s c l o s e d ,   among  a  number  of  s u i t a b l e  

s u g a r s ,   as  a  s u i t a b l e   swee tener   in  a  dry-mix  system  in  comb.ina- 

t i o n   with  m o l e c u l a r   s i eves   in  U.S.  P a t e n t   3 ,930 ,053   to  C.  H. 

J a p i k s e ,   G.  Singh  and  T.  J.  Kennedy,  December  30,  1975.  ' J a p i k s e  

et   a l .   do  not ,   however,   mention  or  d i s c u s s   d i e t e t i c   b e v e r a g e s  

or  t h a t   a  s u i t a b l y   sweetened,   l o w - c a l o r i e   beverage   could  be  made 

from  an  a l l - f r u c t o s e - s w e e t e n e d   dry  mix .  



For  maximum  convenience  in  use  of  the  c a r b o n a t i o n  

dev ices   he r e in ,   i t   is  d e s i r a b l e   that   the  rate   of  c a r b o n a t i o n  

of  the  beverage  made  the rewi th   be  rapid .   Jap ikse   e t  a l   do 

not  mention  any  e f f e c t   w h i c h  f r u c t o s e   may  have,  for  b e t t e r   o r  

worse,  on  the  ra te   of  c a rbona t ion   of  the  beverage  made  with  a  .  

dry  beverage  mix  accord ing   to  t he i r   i n v e n t i o n   and  a  CO2-loaded 

mo lecu la r   s ieve  ca rbona t ion   d e v i c e .  

Although  f r u c t o s e   is  the  swee te s t   n a t u r a l   sugar ,   a  l i q u i d  

f r u c t o s e - s w e e t e n e d   d i e t e t i c   ca rbona ted   beverage  is  hampered  by  

i n s u f f i c i e n t   sweetness   at  d i e t e t i c   l e v e l s ,   for  the  s w e e t e s t   fo rm 

of  f r u c t o s e   is  u n s t a b l e   in  l i q u i d   systems  and  d i m i n i s h e s   with  t h e  

p a s s a g e   of  t i m e .  



OBJECTS  OF  THE  INVENTION 

It  has  been  found  tha t   f r u c t o s e   can  provide  e f f e c -  

t ive   sweetness   for  a  d i e t e t i c   ca rbona ted   beverage  via  t h e  

dry  c a rbona t ed   beverage  mix  and  method  of  t h e  p r e s e n t   i n v e n -  

t ion ,   in  c o n t r a s t   to  the  d imin i shed   or  f l e e t i n g   f r u c t o s e  

sweetness   developed  in  l i q u i d   systems,   p a r t i c u l a r l y   l i q u i d .  

ca rbona ted   so f t   d r i n k s .   It  is  a  primary  ob j ec t   of  t h e  

p r e s e n t   i n v e n t i o n  t o   provide   an  a l t e r n a t i v e   to  a r t i f i c i a l l y  

sweetened  d i e t e t i c   ca rbona ted   b e v e r a g e s .  

I t   i s ,   t h e r e f o r e ,   an  o b j e c t   of  the  p r e s e n t   i n v e n t i o n   t o  

p r o v i d e   a  f r u c t o s e - s w e e t e n e d ,   dry  beverage   mix  in  combina t ion   w i t h  

a  s u i t a b l e   c a r b o n a t i o n   device   for  the  p r o v i s i o n   of  a  sweet  d i e t e t i c  

c a r b o n a t e d   b e v e r a g e .  

I t   is  a lso  an  o b j e c t   of  the  p r e s e n t   i n v e n t i o n   to  p r o v i d e  

a  method  for   the  use  of  f r u c t o s e   in  d i e t e t i c   beve rages   which  o v e r -  

come  c e r t a i n   problems  of  the  p r i o r   a r t .  

In  c o n n e c t i o n   with  the  l a t t e r   o b j e c t ,   i t   is  a  p a r t i c u l a r  

o b j e c t   of  the  p r e s e n t   i n v e n t i o n   to  overcome  much  of  the  loss   o f  

f r u c t o s e   s w e e t n e s s   in  a  l i q u i d   beverage   s y s t e m .  

I t   is  a n o t h e r   o b j e c t   of  the  p r e s e n t   i n v e n t i o n   to  p r o v i d e  

a  method  which  maximizes  the  swee ten ing   power  of  f r u c t o s e   in  a  

p a r t i c u l a r   d i e t e t i c   beve rage   s y s t e m .  

It   is  a  f u r t h e r   o b j e c t   of  the  p r e s e n t   i n v e n t i o n   t o  

p rov ide   a  dry  beverage  mix  in  combinat ion  with  a  s u i t a b l e  

c a r b o n a t i o n   device   whereby  the  r a t e   of  c a r b o n a t i o n   of  t h e  

f i n a l   beverage  is  i n c r e a s e d   or  max imized .  

It   is  ano ther   o b j e c t   of  the  p re sen t   i n v e n t i o n   t o  

p rov ide   a  method  which  maximizes  the  sweetening  power  o f  

f r u c t o s e   in  a  p a r t i c u l a r   d i e t e t i c   ca rbona ted   beverage  s y s t e m .  



SUMMARY  OF  THE  INVENTION 

The  p r e s e n t   i n v e n t i o n   is  based  on  the  d i scovery   t h a t  

a  s u r p r i s i n g l y   sweet,   l o w - c a l o r i e ,   d i e t e t i c ,   r ap id ly   c a r b o n a t i n g  

c a r b o n a t e d   beverage   is  provided  by  a  method  of  adding  a 

beverage-making   l i qu id   to  an  i n s t a n t ,   dry,  l o w - c a l o r i e ,  

d i e t e t i c ,   f r u c t o s e - s w e e t e n e d   carbonated  beverage  mix,  at  t h e  

po in t   of  consumpt ion .   The  dry  i n s t a n t   mix  o f  t h e   p r e s e n t  

i n v e n t i o n   compr ises   an  e f f e c t i v e   amount  of  an  e s s e n t i a l l y  

pure  c r y s t a l l i n e   f r u c t o s e   swee tener ,   a  f l a v o r a n t   and  an 

a c i d u l a n t ,   in  combina t ion   with  an  i n s t a n t   ca rbona t ion   d e v i c e .  

The  c a r b o n a t i o n   device   is  e f f e c t i v e   to  ca rbona te   the  b e v e r a g e  

at  the  po in t   of  consumption  when  said  i n s t a n t   mix  is  b r o u g h t  

in to   c o n t a c t   with  a  beverage-making  l i q u i d .   A  C02- loaded  

mo lecu l a r   s ieve   d isc   a f f i x e d   in  a  serving  c o n t a i n e r   is  a 

p r e f e r r e d   i n s t a n t   c a r b o n a t i o n   d e v i c e .  

I t   i s  f o u n d   tha t   the  use  of  e s s e n t i a l l y   pure  c r y s t a l l i n e  

f r u c t o s e   as  the  sweetener   in  the  dry  beverage  mix  here in   p r o v i d e s  

a  mix  which,  when  ca rbona ted   with  a  C02-loaded  molecular   s i e v e  

c a r b o n a t i o n   dev ice   y i e ld s   a  beverage  which  ca rbona tes   more 

r a p i d l y   at  the  po in t   of  consumption  than  does  a  c a r b o n a t e d  

beverage   sweetened  with  sucrose   and  carbonated   with  a  C 0 2 - l o a d e d  

m o l e c u l a r   s i eve   c a r b o n a t i o n   d e v i c e .  



A  beverage   made  in  accordance   with  the  p r e s e n t   i n v e n t i o n  
has  only   about  6  c a l o r i e s   per  f l u i d   ounce  of  s e r v i n g ,   but  s u r -  
p r i s i n g l y   has  an  e f f e c t i v e   l eve l   of  sweetness   for  consumer  

' en joymen t   du r ing   average  s e rv ing   p e r i o d s .   In  o the r   words,  t h e  

beve rage   of  the  p r e s e n t   i n v e n t i o n   is  a c c e p t a b l y   sweet,   but  c o n -  
t a i n s   only  about   o n e - h a l f   the  sugar  weight  and  c a l o r i c   c o n t e n t  

of  n c n - d i e t e t i c   b e v e r a g e s .  

DESCRIPTION  OF  THE  PREFERRED  EMBODIMENTS 

In  a cco rdance   with  the  p r e s e n t   i n v e n t i o n ,   the  d r y ,  

l o w - c a l o r i e ,   d i e t e t i c ,   r a p i d l y   c a rbona t i ng   ca rbona ted   beverage mix 

of  the  present  invention  is  made  from  (1)  an  e s s e n t i a l l y   pure  c rys t a l l ine  

f r u c t o s e   s w e e t e n e r ,   (2)  a  f l a v o r a n t ,   (3)  an  a c i d u l a n t   and  (4) 

an  i n s t a n t   c a r b o n a t i o n   device   e f f e c t i v e   to  c a r b o n a t e   a  b e v e r a g e  

when  an  e f f e c t i v e   amount  of  a  beverage-making   l i q u i d   is  b r o u g h t  

i n t o   c o n t a c t   with  the  dry  mix.  The  dry  mix  and  the  b e v e r a g e  

made  t h e r e f r o m   are  free  of  a r t i f i c i a l   s w e e t e n e r s .  

The  dry  mix  is  made  by  dry  mixing  an  e f f e c t i v e t a m o u n t  

of  e s s e n t i a l l y   pure  c r y s t a l l i n e   f r u c t o s e   with  o ther   d r i e d  

beverage   i n g r e d i e n t s .   The  term  " e s s e n t i a l l y   pure  c r y s t a l l i n e  

f r u c t o s e "   as  used  here in   i nc ludes   f r uc to se   powders,  g r a n u l e s ,  

and  agg lomera t ed   powder s .  

P r e f e r a b l y ,   the  f r u c t o s e   sweetener   is  dry-mixed  w i t h  

d r i e d   f l a v o r   c r y s t a l s   compr i s i ng   the  f l a v o r a n t ,   a c i d u l a n t   a n d ' a  

c r y s t a l l i n e   sugar   c a r r i e r .   Such  f l a v o r   c r y s t a l s   are  p r e f e r a b l y  

made  by  the  method  compr i s ing   forming  a  uniform  s l u r r y   (or  a  t h i c k  

l i q u i d )   of  a  l i q u i d   f l a v o r a n t ,   an  a c i d u l a n t ,   and  a  minor  but  e f f e c -  

t i v e   amount  of  a  c r y s t a l l i n e   sugar   c a r r i e r .   Sucrose  is  a  p r e f e r r e d  

c a r r i e r ,   but  at  the  c o n c e n t r a t i o n   l e v e l s   invo lved   c o n t r i b u t e s   no 

p e r c e p t i b l e   s w e e t n e s s .  



The  uniform  s l u r r y   is  then  dehydra ted   in  a  s u i t a b l e  

manner,  e . g . ,   vacuum-dr ied  to  provide  the  s u b s t a n t i a l l y   d ry  

f l a v o r   c r y s t a l s .   Admixing  an  e f f e c t i v e   amount  of  the  d r y  

c r y s t a l l i n e   f r u c t o s e   sweetener   with  the  f l avor   c r y s t a l s   g i v e s  

a  p r e f e r r e d ,   s t a b l e ,   dry  beverage  mix.  

A  p r e f e r r e d   embodiment  o f  t h e   dry  beverage  mix  com- 

p r i s e s   a  dry  mix  of  e s s e n t i a l l y   pure  dry  c r y s t a l l i n e   f r u c t o s e  

and  dry  flavor  crystals  in  which  the  flavor  crystals  constitute  from  about 

4%  to  about   12%  by  weight  of  the  dry  beverage  mix.  The  c r y s t a l -  

l i n e   sugar   c a r r i e r   of  the  f l a v o r   c r y s t a l s   is  sucrose   which  c o n s t i -  

t u t e s   from  about   20%  to  40%  by  weight  of  said  dry  f l a v o r   c r y s t a l s .  

In  o t h e r   words,  the  f r u c t o s e   swee tener   c o n s t i t u t e s   from  about  88% 

to  about   96%  by  weight  of  the  dry  beverage  mix .  

Another   way  to  make  the  dry  beverage  mix  of  t h e  

present  invention  is  to  make  a  slurry  of  all  the  dry  beverage  mix  ingredients 

including an  effective  amount  of  essentially  pure  crystall ine  f r u c t o s e  

s w e e t e n e r   and  c o - d r y i n g   the  same  to  provide   a  s u b s t a n t i a l l y   d r y  

un i fo rm  beverage   mix.  Such  a  mix  is  a  s u b s t a n t i a l l y   uniform  c c m b i -  

n a t i o n   of  s a id   f r u c t o s e   swee tene r ,   f l a v o r a n t   and  a c i d u l a n t .   Of 

c o u r s e ,   o t h e r   methods  of  combining  and  dry ing   t h e  i n g r e d i e n t s   w i l l  b e  

obv ious   to  those  s k i l l e d   in  the  a r t .  

Var ious   beverage  f l a v o r a n t s   and  a c i d u l a n t   s y s t e m s  

u s e f u l   in  dry  beverage   mixes  are  well  known  in  the  a r t .   Thus ,  

a  d e t a i l e d   d i s c u s s i o n  o f   these   components  is  u n n e c e s s a r y   t o  

p r a c t i c e   or  u n d e r s t a n d   the  p r e s e n t   i n v e n t i o n .  



In  a  p r e f e r r e d   embodiment,  a  C02-loaded  mo lecu l a r   s i e v e  

d i s c   is  a f f i x e d   at  the  bottom  of  a  s e rv ing   c o n t a i n e r   to  p r o v i d e  

i n s t a n t   c a r b o n a t i o n .   Examples  of  s u i t a b l e   c a r b o n a t i o n   d e v i c e s  

u s e f u l   in  the  p r e s e n t   i n v e n t i o n   are  d i s c l o s e d   by  Alexander   L e o n  -  

Liepa  and  C o r n e l i s   Hendrikus  J a p i k s e   in  U.  S.  P a t e n t   No.  4 , 0 0 7 , 1 3 4 ,  

F e b r u a r y   8,  1977,  he re in   i n c o r p o r a t e d   by  r e f e r e n c e   in  i t s   e n t i r e t y ,  

p a r t i c u l a r l y   the  d r a w i n g s .  

A  p r e f e r r e d   i n s t a n t   c a r b o n a t i o n   device  fo l lowing  t h e  

t e a c h i n g s   of  Liepa  and  Jap ikse   is  a  s ing le   molded  b l o c k  

of  C02- loaded   mo lecu la r   s ieve  m a t e r i a l   having  a  t h i c k n e s s  

of  from  about   0.001  inch  to  about  3  i nches .   Both  the  block  and  

dry  b e v e r a g e   mix  are  enc losed   or  put  in to   a  c o n t a i n e r ,   e . g . ,   a  

s e r v i n g   cup.  When  water  is  i n t r o d u c e d ,   p r e f e r a b l y   over  i c e ,  i n t o  

the  c o n t a i n e r   making  c o n t a c t   with  the  mix  and  block,   the  C O 2  

is  d i s c h a r g e d   from  the  block  and  i t s   d i s c h a r g e   se rves   to  a g i t a t e  

and  promote  the  d i s s o l u t i o n   of  the  dry  mix  and  p rov ide   b e v e r a g e  

c a r b o n a t i o n .  



The  f r u c t o s e   sweetened  beverage  mixes  here in   a r e  

found  to  c a rbona te   more  r ap id ly   than  o therwise   s i m i l a r   b e v e r a g e s  

which  are  sweetened  with  sucrose  when  each  is  ca rbonated   with  a 

CO2-loaded  mo lecu la r   sieve  c a r b o n a t i o n   device  as  d i s c u s s e d  

h e r e i n .   Fu r the rmore ,   i t   is  found  tha t   the  ra te .  o f   c a r b o n a t i o n  

of  the  beverage  made  with  the  e s s e n t i a l l y   pure  c r y s t a l l i n e  

f r u c t o s e   sweetened  beverage  mix  he re in   does  not  depend  on 

whether   the  c a r b o n a t i o n   device  is  placed  above  or  below  t h e  

dry  mix  p a r t i c l e s   in  the  serv ing   c o n t a i n e r   before   the  a d d i t i o n  

of  the  beverage  making  l i qu id   and  the  p r e f e r a b l y   added  i c e .  

This  f a c i l i t a t e s   the  use  of  c a r b o n a t i o n   devices   which  are  n o t  

a f f i x e d   to  the  s e rv ing   c o n t a i n e r ,   s ince  the  consumer  wil l   n o t  

f ind  the  e f f e c t i v e n e s s   of  the  c a r b o n a t i o n   device  a f f e c t e d   by 

whether   t h e - d e v i c e   or  dry  beverage  mix  p a r t i c l e s   are  f i r s t  

p laced   in  the  se rv ing   c o n t a i n e r .  

The  p r e s e n t   i nven t ion   p rov ides   a  method  of  max imiz ing  

the  sweetness   l e v e l   of  f r u c t o s e   in  a  f r u c t o s e - s w e e t e n e d ,   low 

c a l o r i e ,   d i e t e t i c ,   r a p i d l y   c a r b o n a t i n g   carbonated   beverage  a t  

the  po in t   of  c o n s u m p t i o n .  

By  adding  a  beverage-making  liquid  to  the  instant  dry,  low 

calorie,  d ie te t ic ,   rapidly  carbonating  carbonated  beverage  mix  a  surpr is ingly 



high  l e v e l   of  f r u c t o s e   swee tness   is  p rov ided .   The  term  " d i e t e t i c "  

b e v e r a g e   as  used  h e r e i n   means  a  beverage   which  has  6  or  l e s s  

c a l o r i e s   per  f l u i d   ounce  of  s e r v i n g .   Of  course ,   the  f r u c t o s e  

s w e e t e n e r   a c c o u n t s   for  s u b s t a n t i a l l y   a l l   of  the  c a l o r i e s   in  t h e .  

b e v e r a g e .  

No  a r t i f i c i a l   swee t ene r   is  needed  or  used,  but  y e t  

the  r e s u l t i n g   beverage   is  s u r p r i s i n g l y   sweet  for  s u b s t a n t i a l l y  

a l l   consumers   to  enjoy.   For  an  average   se rv ing   pe r iod   of  a b o u t  

3  to  about   27  minutes   for  a  6-  to  14-ounce  s e r v i n g ,   a  d i e t e t i c  

b e v e r a g e   made  by  the  i n s t a n t   method  is  e f f e c t i v e l y   s w e e t e n e d .  

In  a n o t h e r   p r e f e r r e d   embodiment  compr i s ing   a  c a r b o n a -  

t i o n   d e v i c e   i l l u s t r a t e d   by  FIG.3  o f  U .S .   Pa t en t   No.  4 , 0 0 7 , 1 3 4 ,  

s u p r a ,   a  molded  b lock  in  the  form  of  a  disc   having  a  p l u r a l i t y  

of  e l o n g a t e d   c h a n n e l s   ex t end ing   from  one  s u r f a c e   to  an  o p p o s i t e  

s u r f a c e   is  held  in  p lace   at  the  bottom  of  a  s e r v i n g   c u p .   The 

d i s c   i s  a   C02- loaded   m o l e c u l a r   s i eve   m a t e r i a l   having  a n  a m o u n t  

of  ca rbon   d i o x i d e   e f f e c t i v e   t o ' c a r b o n a t e   the  beverage   when  b r o u g h t  

in  c o n t a c t   wi th   the  l i q u i d .   C h i l l e d   water  or  cool  tap  w a t e r  

and  ice   are  p r e f e r r e d   beve rage -mak ing   l i q u i d s .   Carbonated   w a t e r  

can  a l so   be  used  as  both  the  c a r b o n a t i o n   device   and  the  b e v e r a g e -  

making  l i q u i d .  



For  best  r e s u l t s ,   i ce  and   water  are  added  to  t h e  

se rv ing   cup  c o n t a i n i n g   the  dry  carbonated  beverage  mix  t o  

provide   a  s p e c i f i e d   t o t a l   v o l u m e .  

An  a n t i - f o a m i n g   agent   can  be  i n c l u d e d   in  the  d r y  

beverage  mix.  A  r ap id ly   d i s s o l v a b l e   dry  ant i foam  a d d i t i v e  

for  dry  beverage  compos i t ions   is  d i s c l o s e d   in  U.S.  P a t e n t  

3 , 9 8 3 , 2 5 1   to  Gyanendra  Singh,  September  28 ,  1976 ,   a s s i g n e d  

to  The  P r o c t e r   &  Gamble  Company..  The  a n t i f o a m a n t   can  be  an  

i n t e g r a l   p a r t   of  the  f l a v o r   c r y s t a l s   of  the  dry  beverage   mix .  

The  p r o d u c t s   and  methods  of  t h i s   i n v e n t i o n   are  f u r t h e r  

i l l u s t r a t e d   but  not  l i m i t e d   to  the  f o l l o w i n g   Examples  

.  EXAMPLE  I  

F lavor   C r y s t a l s   P r e p a r a t i o n  

A  200  g  batch  of  f l a v o r   c r y s t a l s ,   which  when  u s e d  

c o n s t i t u t e   about   6.7  p a r t s   by  dry  weight  (93.3  p a r t s   f r u c t o s e  

s w e e t e n e r )   of  a  l o w - c a l o r i e   dry  beverage   mix,  was  p r e p a r e d   a s  

f l o w s ;  



All  of  the  l i q u i d   i n g r e d i e n t s   were  weighed  in to   a  

s i n g l e   c o n t a i n e r .  

A l l   the  dry  i n g r e d i e n t s   were  weighed  s e p a r a t e l y ,   t h e n  

s lowly   added  to  the  l i q u i d   i n g r e d i e n t s   while  b lend ing   u n t i l   a  

un i fo rm  s l u r r y   mix ture   was  o b t a i n e d .   P r e s e n t   in  the  f o r m u l a t i o n ,  

a t   a  l e v e l   of  about   15  ppm  in  a  10.6  f l u i d   ounce  d r ink ,   is  mono-  

ammonium  g l y c y r r h i z i n a t e ,   a  n a t u r a l   GRAS  sweet  f l a v o r   e n h a n c e r  

d e r i v e d   from  the  l i c o r i c e   p l a n t .   The  t h i c k   l i q u i d   s l u r r y   p r o d u c t  

was  poured  i n to   s t a i n l e s s   s t e e l   t r ays   and  vacuum-dr ied   at  a  

t e m p e r a t u r e   of  about   100°F  for  a p p r o x i m a t e l y   20  hours.   The  d r i e d  

f l a v o r   c r y s t a l s   were  sc reened   th rough   a  U.S.#12  sc reen ,   and  t h e  

a c c e p t a b l e   f l a v o r   c r y s t a l s   were  r e t a i n e d   on  a  U.S.  #20  s c r e e n .  

EXAMPLE  I I  

S e v e r a l   sample  s e r v i n g s   of  a  dry,  l o w - c a l o r i e ,  

d i e t e t i c   c a r b o n a t e d   beverage  mix  were  prepared   by  dry  admix ing  

93.3  p a r t s   of  s u b s t a n t i a l l y   dry  and  e s s e n t i a l l y   pure  c r y s t a l l i n e  

f r u c t o s e   with  6.7  p a r t s   of  the  dry  f l a v o r   c r y s t a l s   of  Example  I .  

This  is  about   15.9  g  of  f r u c t o s e   and  about  1.15  g  of  f l a v o r  

c r y s t a l s   for  a  t o t a l   weight   of  17.05  g  of  dry  beverage   mix  p e r  

10.6  f l u i d   ounce  d r i nk ,   i n c l u d i n g   105  g  o f  c u b e d   ice  ( 3 . 5 5  

f l u i d   o u n c e ) .   The  dry  mix  was  p l aced   in  a  s e r v i n g   cup  e q u i p p e d  

wi th   a  CO2- loaded ,   m o l e c u l a r   s ieve   d isc   l i k e   the  one  i l l u s t r a t e d  

in  Fig .   3  of  U.S.  P a t e n t   4 , 0 0 7 , 1 3 4 ,   supra .   At  the  p o i n t - o f   c o n -  

s u m p t i o n ,   the  ice  is  p laced   in  the  cup  and  cool  tap  water   a d d e d .  

The  beverage   is  r a p i d l y   c a r b o n a t e d .  





A  panel  of  expe r t   c a s t e r s   in  a  b l ind   t e s t   t a s t e d   two 

b e v e r a g e s .   The  p a n e l i s t   ra ted   the  sweetness   of  each  beverage  on 

a  s w e e t n e s s   sca le   of  10  to  90.  One  of  the  beverages ,  shown  i n  

Table  I  under   column  A, was  made  from  the  dry  l o w - c a l o r i e   b e v e r a g e  

mix  of  Example  I I .   The  o the r   beverage  shown  under  column  B  was 

p r e p a r e d   by  d i s s o l v i n g   the  same  dry  beverage  mix  of  Example  I I  

in  200  ml  of  cool  tap  water  a  day  be fo re .   When  s e r v e d ,  t h e  

o n e - d a y - o l d   s o l u t i o n   was  poured  into  a  s e rv ing   cup  c o n t a i n i n g  

1 0 5  g  o f   cubed  ice  and  a  CO2-loaded  disc   for  a  10.6  f l u i d   o u n c e  

s e r v i n g .  

The  beverage  under  column  A  was  f r e s h l y   p r epa red   f r o m  

the  dry  mix  by  adding  about  105  g  of  cubed  ice  and  200  ml  of  c o o l  

tap  wa te r   t h e r e t o .   The  beverage  is  r ap id ly   c a r b o n a t e d .  

The  b e v e r a g e s ,   each  having  a  c a l o r i c   c o n t e n t   o f  

about   6.0  per  f l u id   ounce  of  s e r v i n g ,   were  allowed  to  s tand   f o r  

abou t   4  m i n u t e s   be fore   t a s t i n g .   Af te r   about  4  minu tes ,   the  l e v e l  

ef  c a r b o n a t i o n   in  both  beverages   was  about  1.5  to  about  1 . 6  

volumes  of  CO2  per  volume  of  l i q u i d .  

The  swee tness   l eve l   of  the  beverage  under  co lumn A 

was  found  by  a l l   p a n e l i s t s   to  be  g r e a t e r   than  t h a t   of  t h e  

b e v o r a g e   under   column  B. 

On  a  s w e e t n e s s   sca le   of  10-90  as  used  in  Table  I ,  

r a t i n g s   a p p r o a c h i n g   10  are  the  l e a s t   sweet,  whereas  r a t i n g s  

a p p r o a c h i n g   90  are  the  most  sweet,   with  both  ex t remes   b e i n g  

u n a c c e p t a b l e   with  the  optimum  l eve l   of  sweetness   being  about   50 .  

I t   w i l l   be  noted  from  Table  I  t ha t   the  average  p a n e l i s t   r a t e d  

the  s w e e t n e s s   of  Beverage  A  near  the  optimum  m i d - p o i n t   of  t h e  .  

r a t i n g   s c a l e .  



EXAMPLE  I I I  

A  2000  g  batch  of  a  dry  l o w - c a l o r i e   d i e t e t i c  

ca rbona ted   cola  beverage  mix  was  prepared  having  the  f o l l o w i n g  

f o r m u l a t i o n :  

The  dry  mix  was  prepared  by  weighing  and  mixing  t h e  

dry  i n g r e d i e n t s   t o g e t h e r   f i r s t   and  then  combining  the  a d m i x t u r e  

with  the  l i q u i d   cola  f l avor   base  and  a c i d u l a n t .   This  a d m i x t u r e  

r e s u l t e d   in  a  uniform  l i qu id   s l u r r y .   The  s l u r ry   was  t h e n  

mixed  with  the  f r u c t o s e   in  a  Hobart  b lender   u n t i l   a  u n i f o r m  

wet  f l a v o r - c o a t e d   f r u c t o s e   mass  r e s u l t e d .   This  wet  mass  was 

t r a n s f e r r e d   to  t rays   and  vacuum-dried  at  a  drying  she l f   tem-  

p e r a t u r e   between  room  t empera ture   and  100°F.  The  dr ied   p r o d u c t  

was  passed  through  a  U.S.  #6  screen  and  r e t a i n e d   on  a  U.S.  #18 

Standard   screen  to  provide  a  combina t ion  o f   the  f r u c t o s e  

sweetener   coated  with  said  f l a v o r a n t   and  a c i d u l a n t .  

The  dry  beverage  mix  was  packed  into  serving  cups 

having  a  CO2-loaded  ca rbona t ion   disc  as  desc r ibed   in  U.S.  

P a t e n t  4 , 0 0 7 , 1 3 4 ,   Fig.  3,  supra,   at  a  level   of  17.5  g;  a b o u t  

105  g  of  ice  was  added  to  make  a  11.3   f l u id   ounce  s e r v i n g .  

When  the  water  was  i n t roduced   into  the  cup  making  c o n t a c t  

with  the  disc  and  dry mix,   the  C02  d i scha rged   to  a g i t a t e  a n d  

promote  the  d i s s o l u t i o n   of  the  dry  mix  and  provide  b e v e r a g e  

c a r b o n a t i o n .   The  beverage  was  r ap id ly   c a r b o n a t e d .  



The  beverage  was  allowed  to  stand  f o r  a b o u t   5  

minutes ;   a  panel   of  exper t   t a s t e r s   t a s t e d   the  f r u c t o s e - s w e e t e n e d  

d i e t e t i c   c a r b o n a t e d   beverage  and  found  i t   a ccep tab ly   s w e e t  

and  w i t h o u t  a n y   u n p l e a s a n t   a f t e r t a s t e .  



1.  A  dry,  l o w - c a l o r i e   carbonated  beverage  mix 
comprising  a  sweetener ,   a  f l a v o r a n t ,   an  a c idu l an t   and  an 
i n s t a n t   ca rbona t ion   device  e f f e c t i v e   to  carbonate   a 
beverage  when  said  mix  is  brought  into  contac t   with  a 
beverage-making  l i q u i d ,   c h a r a c t e r i s e d   in  that   the  beve rage  
is  free  of  a r t i f i c i a l   sweeteners   and  in  that   the  s w e e t e n e r  
comprises  e s s e n t i a l l y   pure  f ruc tose   which  provides   sub-  
s t a n t i a l l y   all   of  the  c a l o r i e s .  

2.  A  beverage  mix  according  to  Claim  1  c h a r a c t e r i s e d  
in  tha t   the  i n s t a n t   ca rbona t ion   device  is  a  C02- loaded  
molecular   sieve  d e v i c e .  

3.  A  beverage  mix  according  to  Claim  1  or  Claim  2 
c h a r a c t e r i s e d   in  that   the  i n s t a n t   ca rbona t ion   device  i s  
a  s ingle   molded  block  having  a  t h i ckness   of  from  a b o u t  
0.001  inch  to  about  3  inches;   said  block  being  a f f i x e d  
in  said  c o n t a i n e r ,   whereby when  said  beve rage -mak ing  
l iqu id   is  in t roduced   in  said  con ta ine r   making  c o n t a c t  
with  said  mix  and  said  block,  said  C02  is  d i scharged   t o  
a g i t a t e   and  promote  d i s s o l u t i o n   of  said  dry  mix  and  p r o -  
vide  beverage  c a r b o n a t i o n .  

4.  A  beverage  mix  according  to  any one  of  Claims  1-3 
c h a r a c t e r i s e d   in  that   the  beverage  mix  comprises  d r y  
f l avor   c r y s t a l s   comprising  the  f l a v o r a n t ,   the  a c i d u l a n t ,  
and  a  c r y s t a l l i n e   sugar  c a r r i e r .  

5.  A  beverage  mix  according  to  Claim  4  c h a r a c t e r i s e d  
in  tha t   the  f l avor   c r y s t a l s   c o n s t i t u t e   from  4%  to  12%  by 
weight  of  the  dry  beverage  mix,  and  in  tha t   the  c r y s t a l l i n e  
sugar  c a r r i e r   is  sucrose  which  c o n s t i t u t e s   from  about  20% 
to  50%.by  weight  of  the  dry  f l avor   c r y s t a l s .  

6.  A  method  of  making  a  sweet,  f l avored   c a r b o n a t e d  
beverage  comprising  adding  a  beverage-making  l iqu id   to  a 
sweetened  dry  beverage  mix  at  the  point   of  consumpt ion ,  
said  beverage  mix  compris ing  a  sweetener ,   a  f l a v o r a n t ,  
an  a c i d u l a n t   and  an  i n s t a n t   ca rbona t ion   device  e f f e c t i v e  
to  carbonate   the  beverage  at  the  point   of  consumpt ion  
when  said  beverage-making  l iqu id   i s . added   to  said  beve rage  
mix,  c h a r a c t e r i s e d   in  tha t   the  sweetener  comprises  n o t  



less  than  88%  by  weight  of  t o t a l   sweetener  of  e s s e n t i a l l y  
pure  c r y s t a l l i n e   f r u c t o s e   whereby  said  sweet,  f l a v o r e d  
carbonated   beverage  has  a  sweetness  l eve l   g r e a t e r   t h a n  
the  sweetness   level   of  a  carbonated   beverage  swee tened  
with  p r e d i s s o l v e d   f r u c t o s e   on  a  c a l o r i e - f o r - c a l o r i e   b a s i s .  

7 .  ' A   method  according  to  Claim  6  c h a r a c t e r i s e d   i n  
that   the  i n s t a n t   c a rbona t ion   device  comprises  a  CO2- 
loaded  molecular   sieve  device  and  in  tha t   the  c a rbona t ed .  
beverage  has  a  more  rapid  ra te   of  ca rbona t ion   at  t h e  
point   of  consumption  than  has  a  carbonated   b e v e r a g e  
sweetened  with  sucrose   and  carbonated   with  the  s a i d  
i n s t a n t   c a rbona t i on   d e v i c e .  

8.  A  method  according  to  Claim  6  or  Claim  7 
c h a r a c t e r i s e d   in  tha t   the  beverage  mix  comprises  d r y  f l a v o r  
c r y s t a l s   compris ing  said  a c i d u l a n t   and  said  f l a v o r a n t  
and  a  c r y s t a l l i n e   sugar  c a r r i e r .  

9 .  A   method  according  to  Claim  8,  c h a r a c t e r i s e d   i n  
tha t   the  c r y s t a l l i n e   sugar  c a r r i e r   is  sucrose ,   in  t h a t  
the  c a r r i e r   is  from  20%  to  50%  by  weight  of  the  f l a v o r  
c r y s t a l s ,   and  in  tha t   the  f l avor   c r y s t a l s   c o n s t i t u t e   from 
4%  to  12%  by  weight  of  said  dry  beverage  mix .  
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