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Sweetened beverages 

This disclosure relates to boveragetand beverage products:sweetenedWith natural 
ridn-caloric sweeteners. :In partidulat it relates to flavored and juice: beVetaget 
•:vinteetened with Rebaudioside A (RobAy 

The entire or partial. replacement of sugarOucrosel by a non-caloric sweetener, for 
example, linbeVetagetit beconling more and illoro:popolor, :in particular since natural 
ingredients sudh:at steViotide (extract frOM the:leaves: itif SteV i a rebaudiatta), E#Hati 

is: Guo(extract fOrm the:fruit of Siraitia grosverititii),glyccethizies;  perillartine:0)444Prop-

litem.,.Z..y0cydohex-1,ene- carbaldehyde (Amp), mogroside,V., rubusosidei:rubus 
ektract and rebaudioside:A (lebA) (Onosweetoomponent:of stevibtide), are 
commercially available tit otjqfcibiltiltdOptsio many countries..  

15: One: problem with these:natural non,caloriasweetenem such atiRebist, is that they 
have a long-lasting lingering effect and cause:some:bitternesoata leve1Where 
sweetness 	SuCh oft4lotes:litnit the acceptance of compositions comprising: 

lo 

them even:thoughlhey:aremuch healthier for people:inneed of cutting calories thaO, 

Compositions comprisin4eUgar. 

Another problem with 	is that it delivers sweetness in themiddle to finish Otis 
tasting prOfile, then lingeto Whereat:sUOtose deliverotweetnetOppfrOtittOfinish; then 
Stops. 

2.6 it:nes:been proposed to,mask thelingering, bitter: taste: of •RebA, by the addition of: 
Masking agents such Os arobietocaloctanO (US 2002/0004092). Further:typical: 
examples of ortiponds.Ihat mask such off-nOtet can befOundirl:Vnited States 
published: application Ntx 20101227039 

30 NeverthOess:there,stiltremains a:  need for further and 	methods and: products 
:having a:goOd'flaVOr profile, enhanced tucrote.like sweetness prOlei(without using 

lUcrosey,. and possessing ewer bMnotet. 

.Most fruits contain: acid: Accordingly;  fruit juice and beverages containing a substantive 

.:35  amount 	fruit juice are acidic (pH from about 2 to 4). To possess an authentic fruit 
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juice taste, it is common to acidify fla►  ored • beverages.with' naturally: occurring organic 

acids.stich as.citrio:acid; malic acid ancUrarely.with.fumanc.and/OrtartoriC:acit.These. 

acids:,ate:Used nowadays in:combination with citrate buffers to. smoothen the acidity. 

5 An essential aspect of the.diselosure relatestOithe.recognition:thathe.pretenceof 
citrates, which are. used: as. buffers to smoothenthe:acidity:of:flavored beverrages,. 

causeoananhancement ofthe lingering;  bitter taste of RebA. 

It has been found that the::fingeringbitter.tasteut RebAin all acidified.beverage.cakbe 

10.. perceptibly decreased or even eliminated.by:the.additionlif.giuctino:delta-ladone.(GD14 

.CAS.,90402). Further it waasurpritin949.foundlhathe presence.oliGDL, Whithia. 

...commonly known as an acidifier makes the presence of a.bufferredundant. 

In one aspect there is provided a flavored.beverage:productoOmprlaing. 

is a) an organic acid 

b) glucono delta.lactone;:.and.. 

c) RebaUdiSide:A. 

Thetrganioatid.may be selected from a broad range otorganicacidk:SUCh..as-citric 
:20 :acid, ..malic acid,,.fumaric. acid, tartaric acid, lactic.acid, oscorbic.acid,.0Xalit acid,. 

rnalonic.acid, uronic:ocid, quinic acid, succinic acid, levulinic..atid,...and rnbctUres..thereof.... 

th:oneernbodittent;ffie.ttiganiCacidioseletted.ifiorn orgarlic..atidk•Whi0h .are.natUrally 
occurring infruits,.:suckas citric acid, malic acid,..fUrriarioadidi..and tartaric acid, and 

.25 mixtures thereof.:(0,9,.:fumarloadd combined withlartaric.acidiorrnalioacid). 

0:anOther embodiment there.loprOVidedafloVoredbeverageessentialty.freectcitrate,. 

comprising RebA,:::MudOnd.delta.lationei..and..anatid•Seledted•frdin•Oltiloatid,.: Enaiic 

adid..fiimatic:acidl'and...tortaric..acid,..saitbeverage having a pHiltom aboUt2 to. aboUt.4.: 
30 

1t.hat.:beenfoundthat citrid.aCid.rpayalso.enhancethe undesired off-notes of RebA. 

ThUviintertaintitibodirnentktheacidity..io•partiallyurtotally replaceditv .ao.atid 
selected.frommalic:.atK.furnatioacidi  tartaric.,.acid,.:and"miktures thereof, optiOnally 
admixed with.cittioacid:•Wherecitrioacidisemployed„it may be used at levels 	50 
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mol% (e.g. 25 	o %,:20:0101%,1$.mOl%, 10::mol%) or lesSbased.on:thelotal.amount :Of • 

acids. 

Pure glucono delta lactone (GDL) is a white odorless crystalline .powder which is 

5 solUbleiri..water. Itis.a..naturally7occurring food additivearid is useclitifOOdindListry.as 

an acidifier, for example, for baking powder and as a curing agent fOrmeatiproductS, 

GDL mostitliteOtly.00 admixed, as.e.solidoniitliffie.beverage, Optionallyi.a..goncentrated.  

aqueous solution may be:prepareti.:.:(044-sOlption):WhiChitterrthay be admixed with the 

beVerage;...lt may be. used atievela of about 0.005 to 0...4.:%.:byWeight, e4.abolit 04010: 

to. 0.2 % by.weiglit:baselion.the.final • prodUctta.lheproduittin: its final concentration to 

be.swallowed). 

1.p one..ietpboditrentjberei.is:prOViged:a flavoredbeveragecomprising an organic acid 

(0);:glucono delte.tattbnelb) and Rebatidibside:A..(6). Wherein.theniole ration of acid (a) 

to glucono deltalactonelbyisfronvabout.:-4.:.:. 1 to:1:...1,:forexamplei.:..about3110.2:: 

:.and:Ane beverage is essentially free:of.citrate;, 

The..'RebA.Canibe.Obtainedi:forekaMple,i..by.:eXtrattiOn::orthe.like.froin..tne..steioq.016nt 

Stevia.(04::Stecia rebaudiana Bertoni):is-a sweet-tasting plant,:Itt leaves contain a 

20... .complex...mixture of diterpenealycosides possessing a sweet taste. Rebaudiosides are 

coiriportentS.of•.Stevia that contribute to.sweetness„:Using:.:.stanclard processes, RebA is 

:obtained.:in pUrities of 90% andhighole,v,..:purity.itietween.as.—.99 % tOcn..as97%). 

The.beverage may comprise RebAlmconcentrations.:.of about..:30.ppm:—..abbuti.7.50 ppm 

:..25. : (04 from .about:50. PPM...uplo350ippm). However the amount  

t.iiii...jhalevel::of tweetneSadesited:andnt.ay.depenction..the presence:of other.  

ihgredientC.Foirekattiple,:'fnittjaice.cornpriseaStigar" andithOs.contributeatothelOirei:Of. 

sweetness.. 

30 n.one embodiment; RebAliatheonly.sweetener added to thellevoretbeverage. 

In 	another embodiment RebA:MaybettirtibinedWith.Othersweatener and/or 

sweetnessenhancers. 
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EXaMpleS of suitable sweeteners and sweetness enhancers include sucrose, fructose, 

glucose, high fructose corn syrup, corn syrup, xylose, arabinose, rhamnose, erythritol, 

xylitol, mannitol,  sorbitol,  inositol, acesulfame potassium, aspartame, neotame, 

sucralose, and saccharine, and mixtures thereof; trilobatin, hesperetin dihydnochalcone 

glucoside, naringin dihydrochalcone, mogroside V, Luo Han Guo extract, rubusoside, 

rubus extract, glycyphyllin, isomogroside V, mogroside IV, siamenoside  I, 

neornogroside, mukuroziosicle Ilb, (+)-hernandulcin, 4  13 -hydroxyhernandulcin, 

baiyunoside, phlomisoside I, bryodulcoside, bryoside bryonoside, abrusosides A-E, 

cyclocarioside A, cyclocaryoside I, albiziasaponins  A-E, glycyrrhizin, araboglycyrrhizin, 

periandrins I-V, pterocaryosides  A and B, osladin, polypodosides A and B, 

telosmoside A8-18, phyllodulcin,  huanggioside E neoastilbin, monatin, 3-acetoxy-5,7-

dihydroxy-4'-methoxyflavanone,  2R,3R-(+)-3-Acetoxy-5,7,4'-trihydroxyflavanone, 

(2R,311)-dihydroquercetin 3-0-acetate, dihydroquercetin 3-0-acetate 4'-methyl ether, 

brazzein, curculin, mabinlin, monellin, neoculin, pentadin, thaumatin, and combinations 

15 thereof. Some of the compounds listed above are known sweetness enhancers as well,  

as sweeteners. When used as sweetness enhancers they are normally used below their 

sweetness detection thresholds. 

By "flavored beverage" it is meant  any beverage to which flavor agent is added, for 

20 example, in form of a flavor composition created by a flavorist using methods known to 

the skilled person. A beverage to which a juice derived  from a  plant or  parts thereof (for 

example from leafs, flowers and / or fruits) is added may also fall  under the term 

"flavored  beverage". Also included are beverages to which both, flavor compositions 

and juice are added. 

25 

Examples of suitable flavor agents include natural flavors, artificial flavors, spices, 

seasonings, and the  like.  Exemplary  flavor agents  include synthetic flavor oils and 

flavoring aromatics and/or oils, oleoresins, essences,  and distillates, and :a combination 

comprising at least one of the foregoing. 

30 

Flavor oils include spearmint oil, cinnamon oil, oil of wintergreen (methyl salicylate), 

peppermint  oil, Japanese mint oil, clove oil, bay oil, anise oil, eucalyptus oil, thyme oil, 

cedar leaf oil, oil of nutmeg, allspice, oil of sage, mace, oil of bitter almonds, and cassia 

oil; useful flavoring agents include  artificial,  natural and synthetic fruit flavors such as 

vanilla,  and citrus oils including  lemon, orange, lime, grapefruit, yuzu, sudachi, and fruit 
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essences including apple, pear, peach; grape, raspberry; blackberry; gooseberry,: 
blUeberry, straWberty, cherry, 00m, prune, raisin, cola, guarana, neroli, Pineapple; 
apricOt;:panana niekln, apricot, cherry, trOpidal kilt Mango; mangosteen, 
pomegranate;  papaya, and` SO forth. 

Additional exemplary flavors imparted by a flavoring: agent include a milk flavor; 3::btitter 
flavdr, a cheese:flaVOr;a creatifflaVor; and:a: yOgtirt:flaVor, a vanilla:Paver, tea:or coffee: 
flavora, auchas:*greerftea flaktor, artoblong tea flaVor, :afeeflavor,.:a cocoa flaVOr;  'a 
chocolate flavor, and a coffee flavor; mint flavors, .:such OS a peppermint flavor, a 

10 spearmint flavor, :and:a:Japanese mint flavon spicy flavors;  such as an,  asafetida flavor, 
an ajowan flavor, an anise flavor;  an angelica flavor; a fennel flavor;  an allspice flavor;  a 

cinnamon flatter, ie:0110nOrnile flavor, atnuatard flaktor,:::0 cardahiorafiavor, a:caraway 
"flavor,:a cumin flaVer;:aidove flavor;  :a: pepper flavOr,e. coriander flaktor;: taaSsafras 
flavor, a savoryflavor, a::Zanthoxyli.FrUctus flavor, a pada flavor; a juniper berry flavor; 

tm a ginger flavor; a star anise flavor, a horseradish flavor, a thyme flavor, a tarragon: 
flaVor,, a dill flavOr a oapticUM flaVor, :a nutmeg flavor, a:: basil :flavor;  a marjoram flavor,:  
a rditentaryflaVor, a: bayleaf flaktrir;  :and a watabi oapahese horseradish) flavor, a 
flavor 	as an aliriond flavor, a ha2elnUt:flavor; arnadadarniartUt flaVor„:a peanut:  
flavor, a pecan flavor,:  a pistachio flavor; and a walnut:flavor;:alcoholic:flavora, such las:a 

:26 :wineflayor, a whisky flavor, a brandy flavor, a rum:flavor, a gin flavor, and a liqueur 

fleiVer; floral flavors;: and:Vegetable flavors; such at:an: oniertflavOr; a garlic flavor, a 
Cabbage flaVer,..: A Carrot flavor,*.delery flavor;  mushroom flaktor; :And a tornatdflaVOr 

Generally•any flavoring or food additive such as those described in "Chemicals Used in 

25. Food ProdesSing% Publication No1274, pages 63-258, by the:National Academy of 
•S::cierices, tan be Used, Thit ptiblidatiOnlis inctirporated:hereinbyreferance 

In oneembodiment; the:beverage:is flavored with.a flavor agent selected from:fruit 
:flavor, fruitilavor COM:p0SitigriS and fruit juice, or mixtures thereof. 

!30 

The terror litit flavor" as used herein meana:ahy ingredient which possesses a fruity 
tat* i,e a taste relatinat0;:or resembling fruit. By fruit is meant the,,edible:prOduCt of a 
plant consisting of the seed :anti its envelope (especially when:sweet, juicy, and/ or 
pOlpy) and:other parts:Of plant; such as the stalks:  e.g.. from rhubarb. Examples for fruit 

35.  flak:tort:are:apple;  apricot, banana, berry, blaCkairearlt cherry, citrus; fig, gooseberry, 
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grape, grapefruit, guava, lemon, mango, melon, orange, passion fruit, peach, pear, 

pineapple, rhubarb, raisin, raspberry, strawberry, and the like, or mixtures thereof 

The term 'beverage" as used herein means any drinkable liquid or semi-liquid, including 

5 for example: flavored water, soft drinks, fruit drinks, coffee-based drinks, tea-based 

drinks, juice-based drinks (includes fruit and vegetable), acidified dairy based 

beverages :(including milk, whey and yoghurt based beverages), gel drinks, carbonated 

or non-carbonated drinks, alcoholic or non-alcoholic drinks, including sport drinks, 

energy drinks, isotonic drinks, drink sticks and syrups and liquid concentrates. A 

10 beverage product includes ready-to-drink products and liquid and dry concentrates (for 

examples powders or granulates) which are indented to be dissolved in water before 

consumption. 

The flavored beverage product as described herein may be prepared using methods 

15 generally know to the skilled person. Preferably, glucono delta lactone may be 

dissolved in water before being admixed with the other ingredients, such as flavor, 

organic acids, preservatives, colors, and the like. 

In certain embodiments, the flavored beverage product is natural in that it contains only 

20 natural ingredients or ingredients derived from natural sources. 

In another embodiment, the flavored beverage product may contain artificial and / or 

synthetic ingredients. 

5 The disclosure is further described with reference to the following worked example, 

which describes a particular embodiment, 

These examples are for the  purpose  of illustration only and it is understood that 

variations and modifications can be made by one skilled in the art without departing 

30 from the scope of the claims. It should be understood that the embodiments described 

are not only in the alternative, but can be combined. 
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Example 1: water flavored with cherry flavor 

to 

A 

1-A -B 

Ingredient (% by weight) 

Cherry flavour (Givaudan SA) 0.1 0.1 

Rebaudioside A 0.035 0.035 

Tartaric add (1.50 MW) 0.068 0.091 

Malic acid (134 MW) 0.0203 0.027 

Glucono Delta Lactone (17 MW) 

(10% aqueous solution) 

0.35 0 

K citrate 0 0.009 

Water ad 100 ad 100.  

pH 2.8 2.8 

which 

The 

1-B 

Example 

group of trained panelists (17  people) 

have been presented blind. 

majority of panelist preferred  sample 

as less bitter, less lingering, less sour, 

2:  water flavoured  with grape  flavour 

have been asked to  evaluate the 

1-A. They describe  sample 1-A 

sweetener and more flavorful. 

two samples, 

compared 

2-A 2-B 

Ingredient (% by weight) 

Grape flavour  (Givaudan SA) 0.1 0.1 

Rebaudioside A 0.035 0.035 

Tartaric add (150 MW) 0.091 0.121 

Glucono  Delta Lactone (178 M 

(10%  aqueous solution) 

0.35 

0.009 K citrate 0 

Water ad 100 ad 100 

pH 2.8 Z8 
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20 

A group of trained panelists (17 people) 

which have been presented blind. 

The majority of panelist preferred 

2-B as less bitter;  less acidic / sour 

Exarr 	Mango beverage 

have been asked to evaluate the 

sample 2-k They describe sample 2-A 

and the flavor as richer, more complex. 

two samples, 

compared to 

3-A 3-B 3-C 

Ingredient (% by weight) 

Mango flavour (Givaudan SA) 0.04 0.04 0.04.  

Rebaudioside A 0.035 0.035 0.035 

Citric acid (192 MW) 0 0 0.155 

Malic acid (134 MW) 0.150 0.081 

0.35 

0 

Glucono Delta Lactone 

(10% aqueous solution) 

0 0 

Na citrate 0.010 0 0.041 

Water ad 100 ad 100 ad 100 

pH 3.0 3.0 3.0 

:A ..group: of trained panelists have been asked to 

been presented blind. The results are given below. 

The following combinations have been tested: 

The:comparison of sample 3-A with sample 3-B 

majority of panelists. Sample 3-B was described 

flavorful. 

The comparison of sample 3-B with sample 3-C 

majority of panelists. Sample 3-B was described 

sweet :I sour balance. 

compare 	samples, which have 

resulted in a preference for 3-B of the 

as less sour, less bitter and more 

resulted in a preference for 3-B of the 

as less sour, less lingering, better 
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Claims 

A flavoured beverage product comprising; 

a) an organic acid; 

b) glucono delta lactone; and 

c) Rebaudioside A .  

1. 

A beverage product according to claim 1 wherein the acid is selected from 

fumaric acid, tartaric acid, malic acid, citric acid, lactic acid, ascorbic acid, oxalic 

acid, malonic acid, uronic acid, quinic acid, succinic acid, levulinic acid, and 

mixtures thereof. 

A beverage product according to claim 1 or claim 2 wherein citric acid is present in 

50 mol % or less based on the total amount of adds. 

A beverage product according to one of the proceeding claims, wherein the 

flavoured beverage has a pli in the range of about 2 to about 4. 

A beverage product according to claim 1 flavored with a flavor agent selected from 

fruit flavor, fruit flavor compositions and fruit juice, and mixtures thereof. 

A beverage product according to claim 5, wherein the flavor agent is selected from 

natural and/or artificial flavor ingredients. 

A beverage product according to claim 1, wherein the mole ratio of acid (a) to 

glucono delta lactone (b) is from 4 : 'I to 1: 1. 


