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at a rmmmm\t artsivinglevexiract gboprising mogroside V, rubusoside or rubus extract
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Naringin dihydrochalcone has been used as a sweetener in concentrations
20  well above its sweetness detection level. It has also been used in combination with
stevioside to reduce the off-note of stevioside (JP10276712).

Swingle (also known as Lou Han Gou (LHG)) contains various naturally-
derived terpene glycosides, in particular various mogrosides including mogroside 1V,
25 mogroside V, siamenoside |, and 11-oxo mogroside V. A swingle/LHG juice based
sweetening system that provides a reduced sweet or unpleasant aftertaste is
disclosed in US 5,433,965 and WO 94/18855 by Fischer et al.

Rubus extract contains rubusoside and is used at a concentration well above
30 its sweetness detection level as a sweetener and in corﬁbination with sugars.
Sweetener compositions of various terpene glycosides including mogrosides and
rubusoside at 0.1% to 10% by weight (1,000 ppm — 100,000 ppm) are disclosed in
US820020132037.

35 The sweet terpene glycoside stevioside and rebaudioside A have been used
in mixtures with sugars including sucrose at above sweetness detection threshold
(Schiffman et al., Chem. Senses 2000, 131-140, Schiffman et al., Brain Res.
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20  In afirst aspect, there is provided a sweetened consumable comprising

a) at feast 0.0001% of at least one sweetener,

wherein said sweetener includes sucrose, fructose, glucose, high fructose
©orn syrup,corn syrup, xylose, arabinose, rhamnose, erythritol, xylitol,

25 mannitol, sorbitol, inositol, acesulfame potassium, aspartame, neotame,
sucralose, saccharine, or combinations thereof,

wherein said at least one sweetener or sweetener combination is present in a

concentration above the sweetness detection threshold in a concentration at
30 least isosweet to 2% sucrose, and

b) at least one sweetness enhancer selected from the group consisting of
naringin dihydrochalcone, mogroside V, swingle extract, rubusoside, rubus
extraci, stevioside, and rebaudioside A,
35
wherein each sweetness enhancer is present in a concentration near its
sweetness detection threshold, and wherein for naringin dihydrochalcone this
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20
in another aspect, there is provided a sweetened consumable as described
herein comprising two of the sweetness enhancers.

In another aspect, there is provided a sweetened consumable as described
25  herein comprising a second sweetness enhancer selected from the group consisting
of mogroside V, swingle extract, rubusoside, rubus extract, rebaudioside A,
stevioside.

In another aspect, there is provided a sweetened consumable as described
30  herein comprising three of the sweetness enhancers.

In another aspect, there is provided a sweetened consumable as described
herein additionally comprising NDHC in a concentration from 1 to 5 ppm. '

35 In another aspect, there is provided a sweetened consumable as described
herein which is a beverage.
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20 30 ppm are admixed to a consumable.

DETAILED DESCRIPTION

25 The sweetness detection threshold for the sweetness enhancers and their
combinations were determined by the applicant.

The sweetness detection threshold varies somewhat in different individuals.
For example, some individuals are able to detect the sweetness of sucrose in a very
30  low concentration of 0.4%, others need at least 0.7% or even more. All examples
were performed with sweet sensitive panelists able to detect at least 0.5% of sucrose
or less. The concentration detectable by the average consumer will therefore be
higher.

35 A sweetness enhancer’s sweetness detection threshold is defined herein as a
concentration with an isointensity to sucrose of up to 1.25% sucrose or lower, for
example, up to 1% sucrose, up to 0.8%, up to 0.75 %, up to 0.7% sucrose, or up to
0.5% sucrose, as detected by sweet sensitive panelists.
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For example, the following mixtures were found to perform well:
20
NarDHC (10 to 60 ppm) + extract swingle (10 to 60 ppm).
NarDHC (45 ppm) + swingle extract (45 ppm).
NarDHC (45 ppm) + swingle extract (60 ppm).
NarDHC (60 ppm) + swingle extract (45 ppm).
25 NarDHC (60 ppm) + swingle extract (60 ppm).

Alternatively to swingle extract, NarDHC may be combined with mogroside V,
rubusoside, rebaudioside A, or stevioside in concentrations near their sweetness
detection threshold.

30

The above mixtures may be further enhanced by addition of optional

ingredients, for example neohesperidin dihydrochalcone (NDHC). The following

mixtures were found to perform well:

35 | NarDHC (10 to 60 ppm) + extract swingle (10 to 60 ppm) + NDHC (1 to 2

ppm).
NarDHC (60 ppm) + Swingle extract (60 ppm) + NDHC (2 ppm).

5
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60 ppm NarDHC is isosweet 10 1.25% sucrose.
20 ppm rebaudioside A is isosweet to 0.75% sucrose.
30 ppm stevioside is isosweet to 0.5% sucrose.
40 ppm stevioside is isosweet to 0.75% sucrose.
20
The sweeteners include, but are not limited to, the sugars sucrose, fructose,
glucose, high fructose corn syrup (containing fructose and glucose), xylose,
arabinose, and rhémnose, the sugar alcohols erythritol, xylitol, mannitol, sorbitol, and
inositol, and the artificial sweeteners AceK, aspartame, neotame, sucralose, and
25  saccharine, and combinations of these sweeteners.

Sucrose, also known as fable sugar or saccharose, is a disaccharide of
glucose and fructose. lts systematic name is a-D-glucopyrahosyl-(1—>2)-B-D-
fructofuranose. Fructose and glucose are monosaccharide sugars.

30
High fructose corn syrup (HFCS) consists of a mixture of glucose and
- fructose. Like ordinary corn syrup, the high fructose variety is made from corn starch
using eniymes. The fructose content of corn syrup (glucose) is increased through
enzymatic processing. Common commercial grades of high fructose born syrup
35  include fructose contents of 42%, 55%, or 90%. The 55% grade is most commonly
used in soft drinks.
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Sucralose is the name for 6-dichloro-1,6-dideoxy-B-D-fructo-furanosyl 4-
chloro-4-deoxy-a-D-galactopyranoside, which is a chlorodeoxysugar. It is also known
by the trade name Splenda®. In the European Union, it is also known under the E
number (additive code) E955.
20
The natural sweeteners may be used in pure or partly purified form, and may
be chemically synthesised, produced by biotechnological processes including
fermentation, or isolated from a natural source, in particular a botanical source
(including, without limitation, fruits, sugar cane, sugar beet), for example a plant
25  extract or syrup including, without limitation, corn syrup, high fructose corn syrup,

honey, molasses, maple syrup, fruit concentrates, and other syrups and extracts.

The sweetness enhancers and some of their synonyms and plant sources are
listed below.
30
Naringin dihydrochalcone (NarDHC) is also known as -[4-[[2-O-(6-Deoxy-L-
mannopyranosyl)-D-glucopyranosyljoxy]-2,6-dihydroxyphenyl]-3-(4-hydroxyphenyl)-
1-propanone. The chemical structure is given below.
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Swingle extract is also known as swingle, Lo Han, Lo Han Guo, or Lo Han
Gou. Swingle extract contains mogrosides and can be extracted from the plant
Siraitia grosvenorii. Siraitia grosvenorii (syn. Momordica grosvenorii, Thladiantha
15  grosvenorii); also called arhat fruit or longevity fruit; or in simplified Chinese lué han
gud or luo han kuo. The plant contains mogrosides, a group of triterpene glycosides
that make up approximately 1% of the flesh of the fresh fruit. Through exiraction an
extract in the form of a powder containing 80% mogrosides can be obtained.
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fruit concentrates, and other syrups and extracts The
smeetnessf&nhancers and sone  of (%nong

pl ant sourtigdatyely tpswinglg exiEichgnot rt1°f?§‘f lextract Conta'”‘ng a
d thy dsudficieat anouat Oivacdobide V mapbs osddnown as

-[4-[[ 2- O (6- Deoxy- Lmannopyr anosyl ) -

D- gl ucopyr anosyl ] oxy] - 2, 6- di hydr oxyphenyl | - 3- (4- hydr ox
yphenyl ) - Stevioside is a terpenOId glycoside also known as stevia, and is found in

extracts of the plant Stevia rebaudiana.

15 Rebaudioside A is a terpenoid glycoside that is found in extract of Stevia
rebaudiana. The chemical structure is given below.



1- propanone. The chem cal structure is given
bel ow. Rubus extract is the extract of the plant Rubus

W@ easioseserus and cont ai ns rubusosi de. Rubusosi PET/CHZ0006000521
purified fromthe extract and used in purified formor
the extract may be used. Alterpatively to Rubus
suavi ssi nus extract, another boEanicgl extract
containing a sufficient amunt ¢ usosi de may be
used. The chenical structur® rubusosi de is given
bel ow. Swi ngle extract is al so\kno as swingle, Lo
Han, Lo Han Guo, orLoh@me i ngl@ exq ract
cont ai ns nogrosi des and cam Be exiracted fiomthe
plant Siraitia grosvenorii.)Sirait enoi (syn.
Monor di ca grosvenori i, Wkl ddi ant ha rosv norii); also
called arhat fruit or lon [
sinmplified Chinese | u nan r | uo h kuo. The pl ant
cont ai ns nogrosi des, a ¢gPoup Qf tritergene glycosides
that nmake up approxi mately 1%bf s fl esh of the
fresh fruit. Through extractien p d et in the form.

of a powder containing 80%magres én be
obt ai ned. Mogr osi de extrac

active), nogroside |la, |b nogr osi de 11
nogr oside IV, 11-oxo0 nogro xdgqg VY and si anenosi de |.
The structure of nogrosi'de \El%; gi ven bel ow
Alternatively to.sw ngle exf\a@t anot her bot ani cal
extract contaigfng ¢i ent anount of nogr osi de V
may be used. Steviosidelis a terpenoid glycoside al so
known as stevi a,oedNs" Tagynd in extracts of the plant
Stevi a rebaudi ana. Repaudioside Ais a terpenoid

gl ycoside that is foufid in extract of Stevia

rebaudi ana. The chem cal structure is given bel ow The
sweet ness enhancers can be used in purified or
isolated formor in the formof a botanical extract
conpri si nfhe sweethaeeeniescerecandedisedinagtiioges isolated form or in the

5 form of a botanical extract comprising the sweetness enhancing actives.

The sweetness enhancers can be used as a single sweetness enhancing
component in a concentration as indicated below in a formulation containing 0.0001
o 15% (wt/wt) or more of at least one sweetener. A useful concentration for a
10  sweetener is a concentration that on its own provides an isointensity to a sucrose
solution of at least 2%, for example 2% to 15%, or 5% to 12%.

For example, a useful concentration of sucrose, fructose, glucose, high
fructose corn syrup (HFCS) or erythritol may be from about 5% to about 12%.
15
One or more sweetness enhancers as defined-herein may be mixed with
optional ingredients, in particular ingredients selected from Nechesperidin
dihydrochalcone (NDHC), and stevioside. A useful concentration for NDHC is 1to 5
ppm. Stevioside may be added in a concentration of, for example, 10-100 ppm.
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The sweetness enhancers can be used as a single
sweet ness enhanci ng conponent in a concentration as
w0 p@Boa2e6l bel ow in a formul ati on contai ni ng OPODOH2G06/000521
15% (wt/w) or nore of at |east one sweetener. A
useful concentration for a sweetener is a

concent r aiNegBReshB@in é?ﬁ&d'rdcﬁal@cm% (RbHVJ' Q@S@? &% HrofRh Sedigddsy
to a sucrose sol ution of exanpl e 2%

to 1 anger g%uP@saMor p@ylogﬁ%mﬂugh ltsdeflf'%g\feﬁpss at its sweetness
conc efetactdri taresbdld fouswopse is disputddOE&, exginple 0seszehdt ghy Chem.

f U C:é%@g/gstc%'ogb% %éb%%fg%ﬂi:%e g{at IQIBM&WOE% R%t eﬁﬁ%cg § Jr(gs%r&veetness

about . oI & “SWeet ness ennancer's
as dettithaveatrasedeteetigy thieshaidxed wit h opti onal
ingredients, in particular ingredients selected from

e e O R T B  hdic nor
St evistesicdigle ey mixed witldeOHC ntha ed@ncamndnt affead remzﬂns rﬁcme than additive
WDEEE %Epgné%)sﬂogcéﬁgﬁ mLdNeeh %Q&Bédjfop mghlﬂyvgée?e%g%:) Ca%' ‘RIDHC even

known sweet ness enhancer
and/6Pm§¥éwﬁﬁ§?%meSWﬁﬁH§ﬁ its effectiveness at |ts
sweet ness detection threshold for sucrose is dlsputed
For exanp es 2

555 S50 ol DR PHEGNER ST RGP CAL R ASE LR e FRtagcs the

sweetswestnesy ofistveeteyare heteis sieshabedpresant intsaiisionsuhablek or added to

MuPUSs B ESRGIapiedPUSOSi de, swi ngl e extract, nogroside
V, rebaudi oside A or stevioside are m xed W|th NDHC,

t he enhancenent effect remains nore than additive (a

suppr essi mnafrﬁmas ifvhsle bEﬁﬂd 6&@10&& b.ec;md‘r@rbummmnted to, cereal
sweet e;n
Pro

sweetMess™ %eg)fgdu 5 ﬁa igee prﬁ% ncg%}gé RIS HC ebazabse;aoq%ts biscuit
cons uatediiciss pasyy @mdam@retald @rasiuciet qoptestianeryquehicsnéassrt products,

MRy el qunileStdwiREsinR! 888k ed, NS Ao PRI LSS Hod @RI Gt
to products, baking-powder, salt and spice products, savory products, mustard
products, vinegar products, sauces (condiments), tobacco products, cigars,
cigarettes, processed foods, cooked fruits and vegetable products, meat and meat
products, jellies, jams, fruit sauces, egg products, milk ahd dairy products, yoghurts,
25  cheese products, butter and butter substitute products, milk substitute products, soy
products, edible oils and fat products, medicaments, beverages, carbonated
beverages, alcoholic drinks, beers, soft drinks, mineral and aerated waters and other
non-alcoholic drinks, fruit drinks, fruit juices, coffee, artificial coffee, tea, cocoa,
including forms requiring reconstitution, food extracts, plant extracts, meat extracts,
30  condiments, swesteners, nutraceuticals, gelatins, pharmaceutical and non-
pharmaceutical gums, tablets, lozenges, drops, emulsions, elixirs, syrups and other
preparations for making beverages, and combinations thefeof.

Consumables may contain acids to provide a low pH. For example, many
35  beverages have a low pH, for example, from pH 2.6 to 3. The sweetness enhancers
herein-described also work under low pH conditions and show an enhancement
effect.
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such consumabl es. Consumabl es i nclude all food
products, including but not limted to, cerea

w@e@derse rice products, tapioca products, sSapGI/CH2007/000521
products, baker's products, biscuit products, pastry
products, bread products, confectionery products,

desert prkg:‘&tjt‘ats@eetgrq suﬁ]Qa&ﬂ l%g%@ten&lgﬂg@lr@ée%énbelj%

tre ro uct's, yeast roduct s

h
ng?%&E qaunt syl kaﬁ\ﬂn lgﬁhq:%'t Blee%ngagsont Isy,mable the amount
IOr Odmeteﬁérsiaabd rdaneeshwtaﬁjdnt;m felgpsweeiredsieimncgabaeis-

b d o
on BT b AR B RIS e IR B g - o

neatomn@enwmbepﬁuﬂe¢ts, jellies, janms, fruit sauces,
egg products, mlk and dairy products, yoghurts
cheese products, butter and butter substitut
pr oduct s, CafsVRaRGHBRY QAN HYFNAEPLO! a§W§etB?%@ﬁ€'F§°r'bed herein. A
edi bh:féflﬂlra\r@e antbr Badms, acaasdt 2%, foe dkanameaiost 2% éy €5°%.ge about 5%
rb t , Spi
i g8 S R1ecBl PO Ukbed LSS, gbRRE rigfdose com
non- alrelevertydriigki nks, fruit drinks, fruit juices,
coffee, artificial coffee, tea, cocoa, including forms
i act oA HiEd raiee el cr e AR S aiseh s somweet o bt
nut r aced %ocatwse.gel ati ns, pharnmaceuti cal and
nphar maceuti cal guns, tablets, |ozenges, drops,
ermmul sions, elixirs, syrups and ot her preparations for
maki ng behiEieraptcayvesteners e veed i Aembingiioa §f @ concentration
Cons Y@ to B YeaS% RbiRtensityds siicrosBl OVi de a | ow pH. For
exanpl e, many beverages have a | ow pH, for exanple,
frompH 2.6 to 3. The sweetness enhancers
her ei n- deBarekéreple alagmnaied keverages usuaily pirtaioaltiut 1Bkt HYdhigh
%Bomﬁﬁ&oﬁﬂﬁﬂpéﬁgﬁﬂhkﬁgﬁﬁ . How t o sweeten consunabl es

usi ng sweeten erein-described in a
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sufficient amount is well-known in the art. Depending
on the consumabl e, the anmount of sweetener can be

wo edaoetsby addition of the sweetness enhancerBCT/CH2007/000521
her ei ndescri bed. For exanple, for sucrose as
sweetl@mplesa reducti on of about 1 to 4 Brix or nore
can be achi eved. Consunabl es may contain any anount of
a sweetener as described herein. A useful range iﬁ' _
for exanpll8e Syeeiness &ensties Psad inserRpy evaltrsions a6y fleysy
or about 5% to 12% of one or nore selected from
suycrose, f all r :
o eryt e L ettt HE8E e I B0l 560 5 ordsd dtiton
sweet ener §Vgak sivpetdasieis senyvyegtnesofi1§oikease selgticabout 2

to 15 % sumiieeeet thiid & HcdNeemBLIIONLNRJIBY be used in
conbinatiqgn in a g?ncen%lr atiaon eg)ﬁzo alent to at |east
2% i soi nt EWONY §VqehB815¢s g sweqipgss %ﬁf“ér?secar bonat ed
beverages usually contain about 10%to 12% hi gh

fCt 0Se GOLLnSYINR « HMiOHs, FUFEIBFRA 0€ed in ascending

: 'ééée?@! Srg
sweet ness intensities used In sensdry evaluafions
as fOlf¥ns: Barely detectable sweet taste is the

sweet ness “gdrel) p&eisaiy @B NS&ting sweBin¥@AkbsragekrcbRaie 1S
t he sweet ness, of , 1% sucrosestiol yt,i

el 2 on.MIld skaet tastetl,,

o the SwolBROES ofnbYsak AEs eSS, Werky RSIST MEh spse Contror,

the sweet riegablpiwerter thapsugese dontralb frpasheswiester than sucrose control”,
epgpl uat | Om&bgfghﬁan{f Shd Wi, HERSE EigF s are used in

ascendi ng order:

In all examples, the following extracts/compounds were used in the indicated
concentration and quantity, unless otherwise stated. All concentrations in % are %
(wt/wt), unless otherwise indicated.

20
Rubus suavissimus extract, also called rubus extract or rubusoside extract,
contained 70% rubusoside by weight and is commercially available from Corona
Science and Technology Corporation, Fu Zhou province, China. 60 ppm 70%
rubusoside equals 42 ppm rubusoside.
25

Swingle extract, also known as Lou Han Gou extract, contained 80%, by
weight, mogrosides comprising the naturally occurring terpene glycosides mogroside
IV, mogroside V and 11-oxo-mogroside V and also the terpene glycoside
siamenoside | in the final spray dried extract to equal 32.6% by weight. The
30  concentration of mogroside V, which is the main mogroside active in the extract, is
20.8%. 11-oxo-mogroside V, mogroside 1V and siamenoside | have been roughly
quantified and together make not more than 12 %, or lower.

Accordingly, a 60 ppm (0.0060% wt/wt) solution of swingle extract contains

35  12.48 ppm (0.001248% wtiwt) mogroside V, 45 ppm swingle contains 9.36 ppm
mogroside V and 20 ppm contains 4.16 ppm mogroside V. The swingle extract is

13



"barely perceivable [ate onsetting sweetness", "barely

percei vabl e sweetness", "very weak sweetness", "weakly
wGoasnen2sé¢ han sucrose control ™, "notably sweetP€T/CHa017/000521

sucrose control ", "much sweeter than sucrose control ",

" subSerARecEfly ?Vaﬁﬁﬁé%ir@? Ceroam SEERGeSEE TegHplogy Corppigtiay, Fu'Zhou

exanpioice, IOnhaf ol | owi ng extracts/ conpounds were used

in the indicated concentration and quantity, unless

ot herw se stated. All concentrations in %are %

(wt/wt), Wiith eagarddt erparityof iha ddropauads erRolbyes!, Bariginssi nus

extr éiﬁ%dro@'laﬁ:%né: Rbd £ Ebnﬁémrléﬁorﬁa?g\@@%t néé’hegp'éﬁ(ﬂﬁ Qﬂlcﬁgchalcone had a
extrac contai ned 70% rubusosi d

by we
co mTE?’EP’éIH’“?” RUrai%a rhauqipsi %?%%O”S%'?“@H%O%ﬁa%v and stevioside
Techhad agynhceatrgiion af #93f%. Fu Zhou provi nce, China. 60
ppm 70% r ubusosi de equal s 42 ppm rubusosi de. Swi ngl e
extract, also known as Lou Han Gou extract, contained
80% by weitgiollowingy eoovaldew exaivpxanliesgs giMen.nat ural | y
ggcurring terpene glycosides nogroside |V, nogroside V
and 11-oxo-nogroside V and al so the ter e gl ycosi de
si anenosi de | ’ﬁmlplﬁ"é1ﬁqa?5?r'b§ﬁ}ed9€ta‘?qsé'a9%ﬂq]act to
equal 32. 6% byExaeiplph 5A-5THrelatedn NemHCNadngio Dihpirgehaionks).
V, which ist [ n the extract,
is 20.8% 11- *ﬁgmﬁggpgg@m 8”?"%633&?% IV and
si anenosi de | E?@V‘@‘eﬁé(éﬂ‘:rr@@t@ﬁﬂ?”'@ﬂ!%\ﬁﬁiaﬁ ed and

t/k@get ger Imake B@np lé@'Bﬂ—SEhé‘lBteéc(%z/re%l;cﬁﬁsdeQ\’Vler f
ccordi ngly, 0 wt) solution o
swi ngl e ext rac a%’%??’%&?% Eétﬁﬂ?ﬁ% 001248% wt / wt )
nogr osi de V, 45xapples WAL brel ‘doht—laela’& t® mBéurpponsweetness
nogrosi de V ang20..ppm contains 4.16 ppm nogrosi de V.

The swingle extract 1scomercially available from
Cor ona Sci ence>@nwiesde Arfolekistocuxipies af waswesinessrpphancers.

20 Examples 11A-H relate to mixtures of two sweetness enhancers plus
NDHC.
Examples 12 A-12l relate to control examples of all sweetness
enhancers

25 Example 1
Comparative sensory evaluation of sweetness enhancers in 2 or 7% sucrose

The test samples contained the potential sweetness enhancers in 0% sucrose.
(water), 2% sucrose, or 7% sucrose, and control samples of 0%, 2% and 7% sucrose
30  without any additive. The sensory evaluations were conducted as follows. All
samples were presented at ambient temperature in 15 ml aliquots to panels
consisting of 5-9 sweet sensitive subjects of varying sweet sensitivity. After tasting
each sample, the mouth was rinsed thoroughly with water at ambient temperature
prior to tasting the next sample. The sucrose positive control (2% or 7%) was
35  presented first and served as the sweetness reference to which all sweetness
enhancer/sucrose combinations were directly compared.
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province, China. Wth regard to the purity of the
conpounds enpl oyed, naringin di hydrochal cone had a

wa@ornsps2s@t i on of >99% neohesperi di n di hydr ochel/can@7/000521
had a concentrati on of >98% rebaudi oside A had a
concentration of >99% and stevioside had a

concentr atcbrféﬂa@iﬁg 38hi¥ncd iRcitidea tdshd méﬂsﬁ@ose&fbgﬁylﬁﬁ@{ | @¥ing with
over scri

ot hotioh s sifeetiEss s REsiciat uiie: B WA ttes olowed
( Nar [ b},gtastmmtﬁv)aﬂncmeé] edrtohegain. Branipé exyubrce VEHS goalpltel, tach

ex t r ac i sgxeﬁse t@%@g&llee\é'l i s smfegtle%r%bévglaﬁ% !“%esQN&etness of each

el ate to rebaud osi
Exanp?aé@'egrelﬁi@lﬁroé?aﬂ‘éh%ro stevi osi de. Exanples 10 A-C
and 11 A-Hrelate to ni xtures of smeetness enhancers.
Exanpl es

O A-C
onhancer s T exaph Bt seabe e i 5505 Pinctd e BES BN Tor te water
sweet mgetiveaohiagl vensss bk swediii<e enlibraenplater sdplas 1@determine the

r ﬁb at sNeteptag@ LE R thE XRERN&S eRfantri sém%gaﬁ% tefl %B&%ﬁ@étén

aratil ve sensor eva uation o sweet ness
enhan%@egs"? BV agﬁd tb@ﬁ\gq%qeégg the sweetness enhancer in water for each

concentration. For their evaluation, panelists were allowed to compare any perceived

sweetness of the sweetness enhancer to the 2% or 7% sucrose control to determine

the relative intensity of sweetness. Mild sweet taste corresponds to the taste of 2%
15  sucrose, strong sweet taste corresponds to the taste of 7% sucrose.

Further descriptors below or above the degree of sweetness of the sucrose
controls that were used were, in ascending order, “barely perceivable late onsetting
sweetness”, “barely perceivable sweetness”, “very weak sweetness” (for the samples

20  below 2% sucrose), and “weakly sweeter than sucrose control”, “notably sweeter
than sucrose control”, “much sweeter than sucrose control”, “substantially sweeter
than sucrose control” (for the samples above the sucrose control).

Alternatively to sucrose, the evaluation may be performed with ancther
25  sweetener, for example, high fructose (55%) corn syrup (HFCS, containing 55%
fructose and 45% giucose), erythritol, sucralose, aspartame, or acesulfame
potassium (AceK).

Example 2
30 Aforced choice test of sweetness enhancers in water, 2% sucrose and 7 % sucrose

All sweetness enhancer samples were evaluated af the same concentration,
which was selected close to the threshold of each sweetness enhancer, in 0%
sucrose (water), 2% sucrose, and 7% sucrose.
35
The test samples were evaluated by a sensory panel of 10 sweet sensitive
panelists. Samples were presented in 3 replicates to each panelist to give n = 30

15



The test sanples contained the potential sweetness
enhancers in 0% sucrose (water), 2% sucrose, or 7%

W@ easoses6 and control sanples of 0% 2% and 7%GI/CHR®E/000521
w t hout any additive. The sensory eval uations were
cond Geaaorssior esch garel. The |se%sg%¢v§gjag@(vgasmo@§@pﬁdé@mg@ forced
anbi efidicel rRSTRG. Bhripies WBrelﬁesféhteablnﬂi,lQm&erttlﬂatﬂhatﬁ!ﬁda&ehsts Three

consi u?]ts Iap gff orfant%yc?ross V\Bs&erﬁ? r}stweree %%Pgﬁjn%cg(:g@ SélCl’OlS?,' é/yater%egatlve

smeef senS|
mout horikel, 2% ﬁlscmﬁet o |swg$ﬂ yin ﬁmmumahmwwtneasmrencer sample was

t £NPeSASHEEHAS st 8 atca gdlﬁ@%rﬁ}ﬁé(%ltt%f@‘&e%meg]%ﬂhancer at the
SUcCrose ositive cont r % or 9 resente

firsfaEh cgoewe%ceatgatpﬂ % W%@é”sitré?t%‘? @ﬁ@@ew hpd\ip phqpse one
al | siieetaases advenee The dataate spaljdtdnaing OBts-biftal analysis.

d' r e?hrlt%{ f?%ﬂa@{s%rqu&ea ?osrra} r%cﬁ g%ggg{goesérﬂ)?e fldp?%heet Fs usmg the

Sucrosé contr
t ast gwg%rahﬁ%d lgbied magnitudmsnalec@ =/ nourviestnesss aﬁrp bleongestirsaginpble
10 t hs¥Rbdn dr Qhy ANG TRY ratiR® bdtd Uab B&n&#@d @) t6OPifelk-test.
again. Once the sequence was conpl eted, each paneli st
chose the sanple which was sweeter and eval uated the
sweet nessAl@inatiea)) 0%afwates), 0.6Vadridice 10 ammiie 1awm;dwrse were @sed
seco
ol | ol Tt PR A el SATBPASRAEE 0T he
sweet ness enhancer/water sanples to determ ne the

sweﬁt t t aSA@a flitBert@ntrd, t&hé w@ttpmg %n?%lhbé\ﬂﬁﬁétei \Nése&ofmp@’fed to 0.5%
eac ste ration. Pan

S PhETs Thrita bRt o ARl ekringe s Sipess sty of e
conc eweertmss enharEercotripeiind as\aakiiatithout thepauseinest duevie the

al | o%}qant;gmg,ﬁgpﬁ,rcposgny percei ved sweetness of the

sweet ness enhancer to the 2% or 7% sucrose control to
determne the relative intensity of sweetness. MIld

20eeExdasite corresponds to the taste of 2% sucrose,
:LL?%%nkc‘ ts ‘io g’etteerm?n%rtﬁe S e%?ndesés FsglnFens%tvto?g’vtvgetr%ss en/hancers fo

sucrose solutions

For comparative ranking, samples of 0.5%, 1%, 1.5%, 7%, 8%, 9%, 10% and
25  11% sucrose solutions were prepared.

3a) _ Sweetness isointensity of sweeitness enhancer in sucrose solutions

The sensory evaluation was conducted using a ranking method. Samples at

ambient temperature were randomly presented in 15 ml blind aliquots (unidentifiable

30 by panelists). Panels consisted of 10 sweet sensitive subjects and samples were
presented in 4 replications over 2 sessions. After tasting each sample, the mouth
was rinsed thoroughlylwith water at ambient temperature prior to tasting the next
sample. Panelists were presented with 7%, 8%, 9%, 10%, 11% sucrose samples and
a sixth sample of 7% sucrose with a sweetness enhancer in a concentration near its

39  sweetness detection threshold. They were asked to rank the samples from low to
high with respect to perceived sweet taste. R-indices were calculated for 7% sucrose
with the sweetness enhancer versus 7%, 8%, 9%, 10% or 11% sucrose.
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Furt her descriptors bel ow or above the degree of
sweet ness of the sucrose controls that were used were,

WO pooa®eesei ng order, "barely perceivabl e | at e POBFEHRINMH00521
sweet ness”, "barely perceivabl e sweetness”, "very weak
sweet ness" (for the sanples bel ow 2% sucrose), and

" weakhy S%ﬁt%sﬂ&&ﬁvé%ﬁ&ﬁnt@r@% BﬁﬁweetneE@élﬁ}Qhé’er m water
sweeter t ucr os weet er

Storose oD SPoTY SHIT HA oY LR A P R A Sseples o
cont moblen{ ttopertahes sampéreismiipoasentet & Huairtisdalimoots (Wiidentifiable

Abt fegyg%%\ﬁ%gy ﬁa%eé%gﬁs%%e% ofﬁgsmeee@é ﬂMe Qabém{ar%%ﬁm los were

J anot sweet ener
f r ucPEpsSentes B replisations WrelR SesFaTs; Aftﬁﬁﬁﬁsangw SEmYis. the mouth

fructas ﬂn@ddhdl’%tﬁl \M#\Qﬁa@r at &Fdidd Eénﬁﬁélraturé %ﬁérﬁb @h%ﬁng the next
aspa

forc éa”@e %‘8"% C‘%"tgrléé‘fesg @W‘ﬁ%@@ e%ogir?ﬁ'g i& Si“ﬁm\ﬁ%ng eﬁ/" a@@ 5%
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panel 0f 10 sweet sensitive panelists. Sanples were
presen‘fec?ln 3 replicates to each panelist to give n =
30eval uati ons for each panel. The sensory eval uation
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anel
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20  enhancer sample.

Example 4
Paired comparisons of sweetness enhancers and mixtures thereof in water and 7%
sucrase

25

Samples of sweetness enhancers were prepared in water or 7% sucrose,

One, two or three sweetness enhancers were used in a sample. All samples were
presented to panelists at ambient temperature. The sensory evaluation was
conducted using a paired comparison method. Samples in water were only compared

30  to other samples in water, the same applies to samples in 7% sucrose. Samples
were paired randomly and presented in unidentifyable pairs of two (left and right) to
the panelists in random order. The sample on the left was tasted first, followed by
rinsing the mouth with water, then tasting the sample on the right. Once completing
the sequence, each panelist ranked the pair of samples for sweetness then

35 evaluated samples with respect to one another with the following descriptors (in
ascending order):
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same sucrose concentration. Panelists were instructed
that they had to choose one of the sanples as sweeter.
wab@ssass was anal ysed usi ng bet a-bi nom al anaP@BiCH2007/000521

Further, panelists were as t c.% SEr
san“ﬁﬁ'ﬁé\'f‘ﬁéiﬁlyé‘%ﬁéé?’ﬁ%ss‘e??sﬁ“f‘?ﬁ 1 H%ta@)é{?%ra e|%ze Ongel g’é’i&%y
Maggidiste “sealesweter, rewvesteiet ness; = strongest
i magi nabl e sensation of any kind). The rating data was
conpared u5| ng the pai red t-test. Alternatlvely, 0%

: : ydeoghrleane {NBIICY o ose were used
Eor sarrpl es/ correspondl ng cont roI s and eval uat ed
accordl ngl As a further control, the sweetness
enhéﬁ@é?—ﬁé wat er was conpared to 0.5% and/or 1%
and/genphraB6 seneoro sealudlibeof NaxDHE 2% sugeseed t he
sweet ness intensity of the sweetness enhancer conpound
as such, w thout the sweetness due t ance
of sucr oNerDHE@AAKAT 1IQQﬁRmh‘@aSt'é’§l“§t9865 83\"’8{#}? ”FE%C” n
1PWeShNERFosk 26 1BIARS ih¥xahpls NERMeEstits ana lirainaéadsn th@ table below.
sucrose solutions For conparative ranking, sanples of
0.5% 1% 1.5% 7% 8% 9% 10% and 1 1% sucrose
sol utions were prepared. 3a) Sweetness isointensitv of
sweet ness enhancer in sucrose solutions The sensory
eval uati on was conducted using a ranki ng nethod.
Sanpl es at anbi ent tenperature were randomy presented
in 15 m blind aliquots (unidentifiable by panelists).
Panel s consi sted of 10 sweet sensitive subjects and
sanples were presented in 4 replications over 2
sessions. After tasting each sanple, the nouth
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was rinsed thoroughly with water at anbient

tenperature prior to tasting the next sanple.
w@a08l0ies6 were presented with 7% 8% 9% 10%CWLCHR2007/000521

sucrose sanples and a sixth sanple of 7% sucrose with

a sweetness enhancer_in a concentration near its

sweet nesdadH@ct i gn t hr eSenedr evalledipn pleaweetrskeidtetsityr ank

t he |sanpl &PMfirom llow to high with respect to perceived

sweelt0 b water(negativeidi ces were cal cul ated for 7% sucrose
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was #ﬁgﬁQ?nboﬁ SRRl 55“!%?1.?&% UGS © rw. es—at-
anbi 3. A0 ¢ rpﬁ#"c ”m'swee ERILSUEro 9'@@0.%0' —H—15—

- ;JOQm: b SUCIOSE, éiarﬁla ys egter thah 2% slicrose contrgl ~ "
bl I near HuSts Tt gy 4 9elBYed SHLEMESE v8/ 2% SIS
conS|2%t"§\gat8j 10 s g tr ensl Tl ubJ ecis and arrpF'es

Wer e prt esented T
Al L efalyphibng _eac hL‘F’e q’&%akwb%ééj %ﬁmﬁéﬁsﬁeﬁ%ﬁém*
RS oy )

t hor[o W 2
Uy
tasting the next sarrpl 3 HaneT I SiS vvere pr esent edwth

ei ther 0.H% @0 %pﬂa%a‘ily}QC L% @ﬂcr&s@@%%eﬂeeﬁ% §§'§U£&ﬁtléﬂ? dweeter
athird.s nhancer G’ a

et n
6 one i i uBieSe oy Penists, £Bs OB DHE gL RaM
They sueataesa skightly balow atblsutiose sabpllvess perceived.ow t o hi gh
with respect to perceived sweet taste. R-indices were
cal cul ated for the sweet ness enhancer in water versus
ei t her 0. B%&pmNerBHEDn8% syeroseagrereiVey@s Niich sweetexihan the

R-i ne@eﬁo@r&aﬁ& by bArlists. MEnd BopRT N&DHT i€ @btV RAEVIERESK delayed
t hat .,£nhancer sagfl e was significantly

sweetg\g?e ‘P??WSF &’ﬁ'@"" ?%Eoéeé'h"n“ﬁi? °"&n R-index from 50%

t1® the critical val ue means the sweet ness enhancer

sanpl e haﬁ]ea%b &p?rPNé(r%H%% 2%@8’0&\@@&%&??%\}%8 o€ ABBA SHeeter than

SUcCrose sa
the sucrose control The 20 ppm NarDHC in water was barely perceived as sweet

with a delayed onset only perceived after holding in the mouth for several seconds.

15 The results above demonstrate the enhancement in the sweetness intensity
of 2% sucrose by NarDHC when used in concentrations at or below sweetness
detection level (20 ppm, and 60 ppm). The NarDHC in water samples that were
tested in the same concentration in comparison demonstrate that the detected
enhancement effect was not due to the sweetness of the NarDHC as such in these

20  concentrations.

For NarDHC at 100 ppm, while 2 % sucrose was perceived as substantially
sweeter than the sucrose control, NarDHC in water already tasted mildly sweet. Even
though this was below the sucrose control in the degree of perceived sweetness, a

25  more than additive effect was not seen at the concentration of 100 ppm in this test.
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critical value indicates that the sucrose sanple was
sweeter than the sweetness enhancer sanple. Exanple 4
w@aise2sonpari sons of sweet ness enhancers andP@i/KHA0EH00521
thereof in_water and 7% sucrose Sanpl es of sweetness
enhaR@8Rie e prepared in water or 7% sucrose. One,
t WO RénkirgITest &fve ebin & BED I Iyt Sictosepdateraddrd) iisisuerose isointensity.
sanple. Al sanples were presented to panelists at
anbi ent tenperature. The sensory eval uati on was
conduct ed® #spag NarQyl in ¥ ieivpasanadie Wareabatedderiis|isetengity to
}’!ﬁt e§uchRE olaiidng u?é’fﬂh@érﬂ\%ltlérpof‘ﬁﬂ% ushd Rk %‘hklh%n%fol 8described in
e sane applies e ucrose. Sanpl es
wer ee’ﬁg]p}ee:g%‘émfﬂ gﬁgatﬁa&&ﬁ[ﬂéfﬁ% “uni dent i f yabl e
pairs of two (Ieft and right) to the panellsts |n
r andoem—orter B ATth W
foll ov@lﬁ%rlr Nart CEfaﬁ;% er\HO/Eé{ tn‘n@%ﬁ&? as T\}r?&le
t he Sa@fmﬁm}ﬁn the right g¢e conpletipg the sequence,
eachpanedj St Tankes,cEldE pai|r Ofggs@npl €S Tg);rmsvvee Y5
thenuwaLuaLe&sampLes_wm_Lesp%gt—L@me—a ot-her
Wit h theB%/"oI | owi ng WY pt ars (3% ascendiHP! P<0.05

ordefr): s%gnl fi canesysveess svveet'rz% 'Teps S3ges P<0.05

" not pbly-A-ess \Weet L2 U‘esvm‘* —hneaky—sweet “"
"not abl \ﬂds}ﬁ\j/eete lesg ?/%38? . Ex%(’?gl es 5A-:g5‘gE Narli cLOr95
Di hvidr ochigh coné (Nasﬁ*l@)st Exatrrpl ®.BA Conmpar3ftidve P<0.05

sensory evalua |un of NarBHC 2% sucrose NarBDHC 207

60 and 100 pp was eval uated as a sweetness enhancer
in An R-index of 89%, which is greater than the critical value (64.61%), means

10  that the NarDHC sample was significantly sweeter than the sucrose sample at 7%.
An R-index of 53% (i.e. below the critical value) is equivalent to chance meaning the
NarDHC sample was isosweet to 8% sucrose. The R-index between 0.6%-12%,
which was below the critical value (35.39%), means the NarDHC sample was less
sweet than either 9%, 10% and 11% sucrose.

15

Accordingly, 45 ppm NarDHC in 7% sucrose adds 1 °Brix of sucrose
sweetness intensity to enhance the sweetness to the equivalent of an 8% sucrose

solution.

20 Based on the sweetness of NarDHC determined in control example 12A as
isosweet to 0.5% sucrose, 45 ppm NarDHC in 7% sucrose would be expected to
taste equivalent to 7.5% sucrose if the effect were merely additive. However, as

-shown in the present example, the combination of 45 ppm NarDHC in 7% sucrose

had a sweetness isointense to 8% sucrose which was greater than expected.
25
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2% sucrose as described in exanple 1. The results are
indicated in the table bel ow. The 100 ppm NarDHC i n 2%

WG a@Boseswas  percei ved as substantially sweet ePCT/HHR007/000521

t he sucrose control by panelists. For 100 ppm Nar DHC
in wikampleaCmi | d sweet ness slightly bel ow 2% sucrose
cont gl kiMeFesP & ebHhAGrDiS) PR sDRBNaERIinihditSOcRI4E i8R Rnsity.
was percerved as nuch sweeter than the sucrose control
by panelists. The 60 ppm NarDHC in water had a very
weak del aA(Gd pﬁmméfrﬂ)‘i%& 7% Eudiesle QumBIROnEE evaksrted for lsBihhsity to

aljone % e so?ugmps in ac hc%:tatLﬂ ofz%l TR GL %on%rggﬁﬁﬁédz%gcnbed in

SWeet ef an e sucrose
pm m@ﬂﬂnemt@s angarditstaddn {heprbickalared as sweet with
a del ayed onset only perceived after holding in the
nout for several seconds. The results Qve

denopSYFeeSOlHRN ¢ AfpNde sRRRle i n %'H%exsvwgf'*f@é?"i'%t enkielye
of 2Wo Stﬂ%rvﬁlsﬁ] by I\Ia[sWéiEEnMen usq%]i nJconcezraI rati ons at

or belew etress—d iulflc d Vp ] ane—60
ppm The:?lé': in \%a?’éif' sarggzﬁ’t hat vve%rz'emt est edpf%os

t he sane @Exﬁncent i at i Sweéter corrpar'/'B%on dentdilr at ¢ t R5Q.05

t he geteciggdenmhanceRsieEf fect3pgs 1ot @5&3@0 Thep<.05
sweefness the!Nar DHC as such in the

concent rat@%ns. For 98aSPRRE at| 108° ppm \Mﬁ5}3@ 2 op P<0.05

sucr pSe Wepy, per cel VasksamestubSt amfo, al 1)y svgsedoer [ |hap<o.05
t he sucrose-control,—NarDHC Hnwater'already tasted

mldly sweet. Even though this was bel ow t he sucrose
control i An Riededtd@reo% whishricgeatedhavihe triteabyalue (66%),

HPa” Sgegﬂé {h'a%’tﬁe ﬁ%l R sl %Q% s@ﬁfﬁgrét@l wteEtgr &9@&%%5@% 1%ﬂnple at
ppm Mg‘r%ﬁ@’ [ /H' Frdpdey ef %%/e thf@t'%‘?"f‘}*?HP e ar 'f"’g’a ¥3lee $§89%) means

| Soi MeagDHE. saﬁpl@%d&pﬁsm&%@klsﬁcr&% STthe IROIR @S BR8P/ WHIBE is

eval %gfoquhé c(:)rlrtlcal valule %3% Jg;’/% nns1|ee¥n\é tﬁeq\larDHC sample was less sweef than

either 10% or 11% sucrose.

15
Accordingly, 60 ppm NarDHC in 7% sucrose adds 2 °Brix sucrose sweetness

intensity to enhance the sweetness to the equivalent of a 9% sucrose solution.

Based on this result, the 7% sucrose + 60 ppm NarDHC would be expected to
20 ~ be equivalent in sweetness to sucrose of from above 8% to below 8.5%, interpolated
to 8.25% sucrose, if the effect were merely additive according to example 12A.
However, as shown above, the combination of 60 ppm NarDHC with 7% sucrose had
a sweetness isointensity to 9% sucrose, clearly greater than the expected effect.

25
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sucrose solutions in a concentration of 7-11% using
t he ranki ng nethod described in exanple 3. The results
wae@siondscated in the table below. An R-index pET/882907/000521
which is greater than the critical value (64.61%,
arhpie gpuSadirachnpl e was significantly svveeter
than the sucrose sanple at 7% An R-index of 53% (i.
bel ow the critical value) is equivalent to chance
neanﬁﬁ%ﬂQJ%AI\IarDHC sanpl e was i sosweet to 8% sucrose.
The Rompalaiverehyweavaliabon di2dus shitrashin\@ssUaglsew t he
cgi tical value (35.39%, neans the NarDHC sanpl e was
| ess sweet than either 9% 10% and 11% sucr ose.
Accor di ngRybus£gtrash (RONAMEFCE 60 mpMcempiistgd 0%ddeussige bk weight,

of sSyas BFfuAMPRAlGRR N8 SihahdeY int®, SRPRABES dbdtBbed in example 1.
SV\BG&RGSS lval ent o an 8% sucrose sol ution.

Base %WSP‘#@%W@@?‘%@&@%@W determned in control
exanpl e 12A as |sosweet to O. 5% sucrose, 45 ppm Nar DHC

i n 7ppsuct ) be—ex o
7. 5% sucr asl s Pt ﬁg ef f ac?cgméé‘?gyﬁgarmﬁ%h Sfcfg&éfgfnégsjﬁféhs'fy

[dp nBlSv,eaHéSSEX'dllpl et hre
T 0

HOVeWE T walsr (RETE 15 b

CombigTa, bATLBbs &R oBNE _

sweeldaags) | Soi ntense to |§usWesase Whi ch was greater

t han| @%peniseotxanpl € ST nbRBkIsWEetd@thin Qicrdab cohtid) Nar DAC
I N 7P60SeY.Qstrosdlet er m Nijmghich bweSEIGhABRIcioBOLSHIBNST TY. A
60 proiNaalHC 1 n 7% sucriegsewsé&nrgdse was eval uated for

i soi fgoem&biey t O sucrose |sareit pepdadable s@egifgsgent rati on
@0 7-1 1% using the ranking nethod described in

exanpl e g [

bt ow AT oupr i SuBhiih ok SuBleien rgeiB bR puoeter

cri t itheqlthas/sycrase (:@nroalgy%anehsts The 60 ppm rubus extract in water was barely
perceived as sweet.

15 The 20 ppm rubus extract in 2% sucrose was perceived as notably sweeter
than the sucrose control. The 20 ppm rubus extract in water was not perceived as
sweet.

The results above demonstrate the enhancement in the sweetness intensity
20  of 2% sucrose by rubus extract when used in concentrations at or below sweetness
detection level (60 ppm and 20 ppm). The rubus extract in water samples that were
tested in the same concentration in comparison demonstrate that the detected
enhancement effect was not due to the sweetness of the rubus extract as such.
Further, the results in control example 12B show that the sweetness of 60 ppm rubus
25  extract was significantly below that of 1% sucrose.
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means that the NarDHC sanple was significantly sweeter

than the sucrose sanple at 7% or 8% An R-index of
waeHg/owhseh i s equal to the critical value (35PGR@H2007/000521
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by Wel ght, was evaluat e sweet ness ennancer 1n Z%

sucrose a scribed in e The results_are

i ndi cat edé?rr?ﬁtcﬂrécef“é%'lc’%s Wé%e"ﬁ% 28FPERAY PRIBLB 7éaUFRes: @
i N 2%gsiflcand Biereassin peeaisese dderaiy wWacdetawired ey phhdiats thae was
ﬁHCf Q ﬁm&é?ﬂg 5@ ve*ﬂé/e RRBRELShEn ltﬂag’teﬁ%ngcﬂm}t?]u%gssgé&{tr%f:t
in er was barely percelve

rubus extract in 2% sucrose was perceived as not abI y

sweet er  The results above demonstrate the enhancement in the sweetness intensity

of 7% sucrose by rubus extract when used in concentrations at or below sweeiness
detection level (60 ppm, 20 ppm). The rubus extract in water samples that were

15  tested in the same concentration in comparison demonstrate that the detected
enhancement effect was not due to the sweetness of the rubus extract as such.
Further, the results in control example 12B show that the sweetness of 60 ppm rubus
extract was significantly below that of 1% sucrose.

20 Example 6C
Ranking test of 60 ppm Rubus extract in 7% sucrose, determining its sucrose

isgintensity

A 60 ppm rubus extract, comprising 70% rubusoside by weight, in 7%
25  sucrose sample was evaluated for isointensity to sucrose solutions in a concentration
of 7-11% using the ranking method described in example 3. The results are indicated
in the table below.
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20

25

The results in control example 12B show that the sweetness of 60 ppm rubus

extract was significantly below that of 1% sucrose. Accordingly, the effect shown

wherein the sweetness is enhanced by an equivalent of more than 1 °Brix sucrose

sweetness intensity (7% sucrose with rubus extract tastes sweeter than 8% sucrose)

clearly shows a more than additive effect.

Example 6D

Comparative sensory Evaluation of rubus extract in HFCS

Rubus extract (20 ppm and 60 ppm), comprising 70% rubusoside by weight,

was evaluated as a sweetness enhancer in 7% high fructose (55%) corn syrup

(HFCS) as described in example 1. HFCS has a slightly higher sweetness than

sucrose. The results are indicated in the table below.
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Further, the results in control exanple 12B show t hat
t he sweet ness of 60 ppm rubus extract was

wa@e@niois2s@ant | y bel ow that of 1% sucrose. ExanpP€r/682007/000521
Ranking test of 60 ppm Rubys extract in 7% sucrose
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exanpérecilBasshweet. t hat t he sweet ness of 60 ppm rubus
extract was significantly below that of 1% sucrose.
Accordingly, the effect shown wherein the sweetness is

dBhanced By raskiie gbpvpalemensicie e pehanpripen indavesiness kiensity

of 7% HFCS (55%) by rubus extract when used in concentrations at or below

sweetness detection level (60 ppm and 20 ppm). The rubus extract in water samples
that were tested in the same concentration in comparison demonstrate that the
detected enhancement effect was not due to the sweetness of the rubus extract as

15 such. Further, it was shown that the sweetness of 60 ppm rubus extract was less
than that of 1% sucrose (control example 12B).

Example 6E
Comparative sensory Evaluation of 70% rubus extract in erythritol

20
Rubus extract (20 ppm and 60 ppm), comprising 70% rubusoside by weight,
was evaluated as sweetness enhancer in 7% erythritol as described in example 1.
Erythritol is about 70% of the sweetness of sucrose (therefore less sweet). The
results are indicated in the table below.
25
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effe@@m%@d groiveglie to t he sweet ness of the rubus
extract as such. Further, it was shown that the

3&?&?23??@%@% ‘é@ﬁ Cr %ﬁ%{%ﬁ% %g %tglgncgrgl(rzipzwtg Ig{é%tness intensity

of 7% erythritol by rubus extract when used in concentrations at or below sweetness

detection level (60 ppm and 20 ppm). The rubus exiract in water samples that were
tested in the same concentration in comparison demonstrate that the detected
enhancement effect was not due to the sweetness of the rubus extract as such.

15  Further, it was shown that the sweetness of 60 ppm rubus exfract was less than that
of 1% sucrose (control example 12B).

Examples 7A-7F, swingle extract

20 Example 7A
Comparative sensory evaluation of Swingle extract (20, 60 and 100 ppm) in 2%

sucrose

Swingle extract (20 ppm, 60 ppm, 100 ppm) was evaluated as sweetness
25  enhancer in 2% sucrose as described in example 1. The resuits are indicated in the
table below.
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not agbyn waleet er than the enysweeirtes$ control by
paneglists. The 20 ppm r ubyikarely pergeivablaswestness v % rsoicrose
per ci80bWatgs sweet  The r¢eailipls ahove denonstrate the
enhancenent in the sweet neWW?ﬂ@ﬁ@ﬁ@”@ﬁ'o‘W%& 2% sucrose
eryt at gﬁ;on\tfﬁlpn used in
concentrations at or bel ow sweet ness detection |evel
(60 ppm ant 20 pﬁﬂ@mng@lﬁtr&dﬂ bﬂé% eXdrdsRGlasiparddRb@ ks substantially

sanmples.that were test n ncentrat i

comp AT hErseR R bl bR S e BB ARG Ml T verr
ef f ewas peiceiyadtasyery Wwaakly hweat wedfan belew fife sweetnesdafL% sucrose.
extract as such. Further, it was shown that the

t f
I Ol s i
swi ngFeetRniianaRe syskapmsPRirory Mﬁ*&&? Pgmﬁwg}e extract in water

eval was basly pbrcSvédigd eveext ract (20, 60 and 100 ppm) in
2% sucr ose

10 The 20 ppm swingle extract in 2% sucrose was perceived as notably sweeter
than the sucrose control by panelists. The 20 ppm swingle extract in water was not
perceived as sweet.

The results above demonstrate the enhancement in the sweetness intensity
15  of 2% sucrose by swingle extract when used in concentrations at, below, or slightly
above sweetness detection level (60 ppm, 20 ppm, and 100 ppm). The swingle
extract in water samples that were tested in the same concentration in comparison
demonstrate that the detected enhancement effect was not due to the sweetness of
swingle extract as such.

20
Example 7B
Comparative sensory evaluation of Swingle extract (20, 60 and 100 ppm) in 7%
sucrose

25 Swingle extract (20 ppm, 60 ppm, 100 ppm) was evaluated as sweetness

enhancer in 7% sucrose as described in example 1. The results are indicated in the
table below.
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results above denopnstrate the enhancement in the
sweet nessrériHli@Bsdehiyaths @M@@é&ﬁ&t%%%@&d&z@w fppm), an

when used in concentrations or.,s

Abov ATISAER TSGR e Her S%Tm'?%’l&yﬁ’ﬁﬂ?"sﬁd@gﬁs el the
100 ppedinestlirgersity dejbrenigedtin thet?% sucwaé eontwhnpl es t hat

wgre tested in the same concentration in conparison
denonstrate that the detected enhancenent effect was _
not due t & keulis\Rbereresongirate e ghancenetticthe gyeaiirss intensity

Exanpk E% (Eacrawmfaév\mglé/@arsam@n Mséﬁﬁ?h@f@bhtﬁdﬁoﬁg atWdIdvg loslightly

extra % 6% n 7/ ucr {_;\

extr 5 ?ve t é%?? esy etsgw{n Péi’%?d6?) (zqe m"‘fe}gé’ g swingie

smeten@a;z;m water samples that were tested in the same concentratlon in comparison

10  demonstrate, the detected enhancement effect was not due to the sweetness of the
70% swingle extract as such.

The strength of the enhancement effect of swingle extract on sucrose
depends on the sucrose concentration, and tends to be stronger with increasing
15  sucrose concentration. If the difference of samples with and without sweetness
enhancer in 7% sucrose is directly compared to the difference between samples with
and without sweentness enhancer in 2% sucrose (see example 7A), the enhancing
effect appears to be stronger with the higher sucrose concentration.

20 Example 7C
Ranking test of 60 ppm swingle exfract in 7% sucrose, determining the sucrose

isointensity

A 60 ppm swingle extract in 7% sucrose sample was evaluated for its
25  isointensity to sucrose solutions in a concentration of 7-11% using the ranking
method described in example 3. The results are indicated in the table below.
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794 sucr os8" Bt RRr Rgobine Quloue U8 G SRk Fjtatgpa e

7% sucr osg,
ppm Sugrpgs @MW@C&W&GWMM@WW e was eval uat ed
fipr its isointensity to sucrose solutions in a

concentratjon of 7-1 1% using the rankin
The data shows that the perceived sweetness of

'9% sucrose with 60 ppm
swingle was significantly higher than the sweetness of 8% sucrose but below the
sweetness of 9% sucrose, 8.5% by interpolation.

15 As a control, 60 ppm swingle in water had an isointensity of above 0.5% but

below 1% sucrose (0.75% by interpolation, compare example 12C).

Accordingly, the 7% sucrose + 60 ppm swingle extract (isosweet to below 1%

sucrose and above 0.5% sucrose, interpolated to 0.75% sucrbse), would be

expected to be isosweet to below 8% sucrose, or below 7.75% sucrose by

20 interpolation. However, the determined isointensity was above 8% sucrose,

interpolated to 8.5% sucrose, clearly above the expected effect.

Example 7D
Comparative sensory Evaluation of swingle extract in HFCS

25
Swingle extract (20 ppm and 60 ppm) was evaluated as a sweetness
enhancer in 7% high fructose (55%) corn syrup (HFCS) as described in example 1.
The results are indicated in the table below.
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15  assuch.

Example 7E
Comparative sensory Evaluation of swingle extract in erythritol

20 Swingle extract (20 ppm and 60 ppm) was evaluated as a sweetness
enhancer in 7% erythritol as described in example 1. The results are indicated in the

table below.

Swingle exiract

[ppm]
0 in water (negative control)

Sensory evaluation of sweetness intensity

no sweetness

0 -in 7% erythritol (positive control)

strong sweet taste

20 in 7% erythritol

notably sweeter than erythritol control

60 in 7% erythritol

much sweeter than erythritol control

20 in water

no sweetness

60 in water

barely perceivable sweetness
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per cei ved not ably sweeter than the erythritol
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wat erFragiignaied swingle extract: comparative sensory evaluation of in 0% and 2%

sucrose

20 Swingle extract, comprising 80% total mogroside content by weight, was
fractionated by reversed phase (C-18) flash chromatography. Compounds were
eluted using a mixture of methanol (MeOH) in water starting at 30% MeOH (264 ml)
followed by a linear gradient of 30-80% MeOH (1320 ml) then finally the column was
flushed with 80% MeOH (264 ml). The solvents were introduced at a flow rate of 30

25  ml/min throughout the separation procedure. Eluted compounds were visualized with
a UV detector set at 210 nm and a Corona light scattering detector. Collected

fractions were pooled according to the table below then freeze dried to powders.

The powders corresponding to various pooled fractions as given in the table

30 below were dissolved in a concentration of 60 ppm in either 0% or 2% sucrose.

The taste of these samples was compared by panelists to controls of 0% and 2%

sucrose accordingly as indicated in the table below. The sample in 0% sucrose when

determined to be sweet was in addition to the 0% sucrose control also compared to a

2% sucrose control and to the other fractions to estimate the degree of sweetness.
35 The comparative degree of sweetness is indicated (in ascending order: barely

detectably sweet - very much below 2% sucrose — much below 2% sucrose — below

2% sucrose ~— close to 2% sucrose).
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ang v (very much below 2% sucrose)
41 2.6 slightly sweeter barely detectably sweet
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15

20

The strongest enhancement effect was observed within fractions 35-39, which

contained the main part of the mogroside V content.

Fractions 34 and 35 also had a weaker enhancement effect. An analysis by
liquid chromatography and mass spectrometry of fractions 34 and 35 showed that
they contained siamenoside 1.

Pooled fractions 42-48 showed an even weaker enhancement effect. An

analysis by liquid chromatography and mass spectrometry of pooled fractions 42-28
showed mogroside V.

This indicates that the observed enhancement effect was mainly due to

mogroside V, with siamenoside | and mogroside IV contributing marginally in

comparison.
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1 in water

no sweetness

10 in water

barely perceivable, late onsetting sweet

20 in water

barely perceivable sweetness

30 in water

very weak sweetness far below the 2% sucrose
control

For all concentrations of rebaudioside A in 2% sucrose (1, 10, 20, 30 ppm),
an increase in sweetness intensity was determined by panelists that was above the
sweetness intensity determined in the 2% sucrose control.

20 The results above demonstrate the enhancement in the sweetness intensity
of 2% sucrose by rebaudioside A when used in concentrations at, below, or slightly
above the sweetness detection level (1 ppm, 10 ppm, 20 ppm and 30 ppm). As the

25

rebaudioside A in water samples that were tested in the same concentration in

comparison demonstrate, the
sweetness of rebaudioside A

detected enhancement effect was not due to the
as such.
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rebalyi9Fy8cBsd 1 - 10. ZUncuHily sheldtepPidh sldtosooBittelr 0se
Reba [ in3y8chsd 997, PUT T | inB€h Sweetdr flaA Blicrésel doatdl,
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30 in water sucrose control

10 For all concentrations of rebaudioside A in 7% sucrose (1, 10, 20, 30 ppm),
an increase in sweetness intensity was determined by panelists that was above the
sweetness intensity determined in the 7% sucrose control.

The results above demonstrate the enhancement in the sweetness intensity
15  of 7% sucrose by rebaudioside A when used in concentrations at, below, or slightly
above the sweetness detection level (1 ppm, 10 ppm, 20 ppm and 30 ppm). As the
rebaudioside A in water samples that were tested in the same concentration in
comparison demonstrate, the detected enhancement effect was not due to the
sweetness of rebaudioside A as such.
20
If the difference of samples with and without sweetness enhancer in 7%
sucrose is directly compared to the difference between samples with and without
sweetness enhancer in 2% sucrose (see example 8A), the enhancing effect was
stronger with the higher sucrose concentration. This shows that the strength of the
25  enhancement effect of rebaudioside A on sucrose depends on the sucrose
concentration, and is stronger with increasing sucrose concentration.
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15 All rebaudioside samples in 2% sucrose were evaluated to have a pleasantly
sweet taste. In each case, the sweetness was perceived all over the oral cavity (“full
mouth sweet”) with an immediate onset.

The evaluation of the 30 ppm rebaudioside A sample showed a localization of
20 the sweetness perception at the periphery of the tongue instead of the entire oral
cavity as observed for the 1 ppm, 10 ppm and 20 ppm rebaudioside A samples, or for
the sucrose references (2+7%). The 30 ppm rebaudioside A sample was described
by panelists to have a lingering sweet aftertaste that was not perceived at 20 ppm
rebaudioside A or below perceived mainly at the periphery of the tongue rather than
25 in the whole oral cavity (“full mouth sweetness”). The lingering taste quality is often
described as cloying and licorice like.
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subj ects of varying sweet sensitivity. Subjects tasted
the sanples and were asked to evaluate the quality of
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and | £onh68s |le'féf<§1ces to dviRAR 1R HleetmefehMitepSIHRIIA A samples.
vaeet ness quality evaluation of rebaudioside Ad , 10,
20 and 30 ppm in 7% sucrose Rebaudi oside A (99%,
puri rom pl ant t r act ,SehwepbvahlatitraoffsaventesslibiEsity
1 ppm %@ S%E%B‘Hﬁf 3D ppntrength7 86set tncelisaticra dpriation)
wer e @Mazl%miceﬂe {referdrice) glimhietiatewnedt, fuhmosivsweeiesen-lmgering
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The stingés sucesal uat i ons liemedieteratgelt iutimasthfswelopgn-lingpting
sanpl Bsinvgs Ricpsesent ed _a immediate onset, full mouth sweet, non-lingering

1

20 in 7% sucrose immediate onset, full mouth sweet, non-lingering
immediate onset, sweetness localized to the
30 in 7% sucrose periphery of the tongue, slightly lingering
15 The 1 ppm, 10 ppm and 20 ppm rebaudioside A samples and the 7% sucrose

reference had a pleasantly strong sweet taste. In each case, the sweetness was
perceived all over the oral cavity with an immediate onset. The 30 ppm rebaudioside
A sample showed a sweetness localized to the periphery of the tongue instead of the
entire oral cavity as observed for the 7% sucrose reference and rebaudioside A

20 samples containing 1 ppm, 10 ppm or 20 ppm rebaudioside A. The 30 ppm
rebaudioside A sample was described by panelists to have a lingering sweet
aftertaste (compare example 8 C) that was not perceived at 20 ppm rebaudioside A
or lower concentrations.

25 Example 8E
Ranking test of 20 ppm Rebaudioside A in 7% sucrose, determining the sucrose

isointensity

A 20 ppm rebaudioside A (99%+, purified from plant extract, Sweet Aloha
30  Farms, LL'C) in 7% sucrose sample was evaluated for its isointensity to sucrose
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f r onsystaesatareplé k% andSitecAn Riiralea fremrOYsto M@hldms F&ow the critical
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r ank!$gOrEhBi®¥escribed in exanple 3. The results are

1di cated in the table below. An R-index from72%to
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(64 6199 - ThreaRe oot he PPt 6EPEe 472t Rse il 28 pom

si gniebauskoside A wasesigniicantlydighehtban the sweetness of 8% sucrose but below
the sweetness of 9% sucrose, 8.5% by interpolation.

15 As a control, 20 ppm rebaudioside A in water had an isointensity of above
0.5% but below 1% sucrose (0.75% by interpolation, compare example 12D).
Accordingly, the 7% sucrose + 20 ppm rebaudioside A (isosweet to below 1%
sucrose and above 0.5% sucrose, interpolated to 0.75% sucrose), would be
expected to be isosweet to below 8% sucrose, or 7.75% sucrose by interpolation.

20  However, the determined isointensity was above 8% sucrose, interpolated to 8.5%
sucrose, clearly above the expected effect.

25
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10
The 20 ppm stevioside in 2% sucrose was perceived as notably sweeter than
the sucrose control by panelists. The 20 ppm stevioside in water was barely

detectable as sweet

15 The 30 ppm stevioside in 2% sucrose was perceived as much sweeter than
the 2% sucrose control by panelists. The 30 ppm stevioside in water was perceived

as very weakly sweet with a late onset.

The 40 ppm stevioside in 2% sucrose was perceived as much sweeter than
20 the sucrose control by panelists. The 40 ppm stevioside in water was perceived as

weakly sweet with a late onset.
The 50 ppm stevioside in 2% sucrose was perceived as much sweeter than

the sucrose control by panelists. The 50 ppm stevioside in water was perceived as

25  weakly sweet with a faster onset and lingering sweet taste.
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of 2% sucrose by stevioside when used in

concentrations near the sweetness detection threshold

| evdixaimpleBB20Steriofi@e ppm . The stevi oside extract in
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Chenicals) (20 ppm 30ppm 40 ppm 50 ppm 60 ppm was

evaluated in 7% sucrose _as_described
Stevioside [ppm] Sensory evaluation of sweetness intensity
0 in water (negative control) | no sweetness
0 in 2% sucrose (positive
control) mild sweet taste
0 in 7% sucrose (positive
control) strong sweet taste
20 in 7% sucrose notably sweeter than sucrose control
30 in 7% sucrose notably sweeter than sucrose control
40 in 7% sucrose much sweeter than sucrose control
50 in 7% sucrose much sweefer than sucrose control
60 in 7% sucrose substantially sweeter than sucrose control
20 in water barely detectable sweetness
30 in water very weak, late onsetting sweetness
40 in water weak sweetness, late onsetting sweeiness
weak sweetness, faster onset than 40 ppm;
50 in water lingering sweet taste
weak sweetiness, faster onset than 50 ppm,
60 in water lingering sweet taste
20 The 20 ppm stevioside in 7% sucrose was perceived as notably sweeter than

the sucrose control by panelisis. The 20 ppm stevioside in water was barely
detectable as sweet.

39



in exanple 1. The results are indicated in the table
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w th a fagheso pps efeviaside nhimgarc'rdag wawpeeilasdstmuchlk@ebEr than
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extr a(%fly SUCIOFR Hy é’*ewosnde qﬁen used In concenirations near sweetness detection
threshold (20 ppm, 30 ppm, 40 ppm, 50 ppm, 60 ppm). The stevioside extract in

20  water samples that were tested in the same concentration in comparison
demonstrate that the detected enhancement effect was not due to the sweetness of

the stevioside extract as such.

Example 9C — Stevioside

25  Sweeiness quality evaluation of stevioside (20-50 ppm) in 2% sucrose

Stevioside extract (95%+, purified from plant extract, Apin Chemicals) (20
ppm, 30 ppm, 40 ppm, 50 ppm) was evaluated in 2% sucrose for the qualities of the
sweetness of the samples (time of onset, localisation, duration). The sensory

30 evaluations were conducted as follows. All samples were presented at ambient
temperature in 15 ml aliquots and presented blindly to sweet sensitive subjects of
varying sweet sensitivity. Subjects tasted the samples and were asked to evaluate
the sweetness qualities. Sucrose solutions (2% and 7%) were presented as

references.
35
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Exanpl e 9C - Stevi osi de Sweetness quality eval uation
of stevioside (20-50 ppm) in 2% sucrose Stevioside
weasae2s¢ 95%, purified from plant extract, Ap¢TfCH2007/000521
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The 50 ppm stevioside in 2% sucrose sample was described to have a
lingering sweet taste (compare example 8C for details on lingering taste) that was not
15 perceived in the 40 ppm stevioside sample or the stevioside samples with an even
lower stevioside concentration

Example 9D — Stevioside

Sweetness quality evaluation of stevioside (20-50 ppm) in 7% sucrose

20
Stevioside (20 ppm, 30 ppm, 40 ppm, 50 ppm) was evaluated in 7% sucrose
for the qualities of the sweetness of the samples (time of onset, localisation,
duration). The sensory evaluations were conducted as follows. All samples were
presented at ambient temperature in 15 ml aliquots and presented blindly to sweet
25  sensitive subjects of varying sweet sensitivity. Subjects tasted the samples and were
asked to evaluate the sweetness qualities. Sucrose solutions (2% and 7%) were
presented as references fo evaluate the sweetness of the stevioside samples.
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Exanpl e 9D - Stevi osi de Sweetness quality eval uation
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15 Examples 10 and 11 mixtures sweetness enhancers

Exampies 10A -10C

Example 10A
20 Ranking Test of 45 ppm NarDHC + 60 ppm Swingle Extract in 7% sucrose,

determining its sucrose isointensity.

A 45 ppm NarDHC + 60 ppm swingle extract in 7% sucrose sample was
evaluated for isointensity to sucrose solutions in a concentration of 7-11% using the
25  ranking method described in example 3. The results are indicated in the table below.
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determning its sucrose isointensitv. A 45 ppm Nar DHC

+ 60 ppm swingle extract in 7% sucrose sanpl e was
weraBnaes for isointensity to sucrose sol uti oPST/CH2@7/000521

concentration of 7-11% using the ranking nethod

described in exanple 3. The results are indicated in
t he |t alsheodse| owsAmPRsiwaetagssf il oMrigdex100%itioahvatle Wap-value
gr eat esolfipmn t h&NaPHEF ewinglehl ue 64, 619 , [%leans |t hat
t he Nal/DMwtl  ghaj ngle sanple is ng_m_f_l_g_anll v_sweeter
tham the'%ucrose satseleratr 79 EWor |9% CARTR i fddx0-05
from 7- 18 Wwhj ch v@&etbﬂ ow tfthesge%wl ti{cal exmhue P<0.05
(35 390/6 IIL;U.I"I fl + ?0 JI\VIEQA"ILEJI N S\VAV‘; ng‘lrﬁ4° II’JI Y jrr‘ 5
| esd swed® t han elt%ereeIO% of] ?Z//sucrosg e Narddd
+ SW ng|19%san'pl e iles¥S¢esticr oge VA% f qund 35(39be w05
t ham v/o1ap;u +ess—s thanm—310%=; rrLram,%vské' ot B<0.05
i soswe t/ 9. B% sucrose by ilnterpolation.” a '
control t he svveet ness of 45 ppm NarDHC i n water was

i sosweet An®R-déx Hons 6IT.1 BIRE, vinich Ry eeaféamah%e QiS4 (64.61%),
{t]wtarel I1’:]"16‘ SUX]’OSG

12A

A
i5nt evapplest i7tn 84 8%od Am§- mdraxéwzmm &%, Mhth. walbebwdhagitigal value
the (gg %?‘VF 'ﬁ%%ﬁs thattRe RQ@M % & qussts%eg tﬁ# L?lther 10% or

sucrose pm sw ngl | sosweet

1% s\icy Bseose; 'Hleé\‘afﬁ%‘ﬂ%it* é&'&g&? 9@'"1”@%‘ BEveeE Waweumchto (b sweeter
eXpetﬁére@I% tafd [eEs 5veet MRt 0d%Darktrd cowvdiBglh Woswest @5R5% @licrose by

bel a . ?g% sucrose by interpolation, assum ng an
addi'tPP8%f ect . However, the determi ned isointensi ty

Was above 9% sucrose, i nt er polated to 9. 5% sucrose,

clearly aRoVv@n#olRE ?\héétt%igb“é’ﬁpn?ﬁ&gﬂb lrE%Q‘l@p\lvé‘s it eet to 0.5
Ranki ng Test of 60 0O ppm Sw ngl e Extract

ppm Nar DHC +
in 79SHEresSSampare control example 12A)

The 60 ppm swingle in water had an isointensity of above 0.5% but below 1%

15 sucrose (0.75% by interpolation according to example 12C).
Accordingly, the 7% sucrose + 45 ppm NarDHC (isotense to 0.5% sucrose) +
60 ppm swingle extract (isosweet to below 1% sucrose, interpolated to 0.75%
sucrose), would be expected to be isosweet to below 8.5% sucrose, or below 8.25%
20  sucrose by interpolation, assuming an additive effect.
However, the determined isointensity was above 9% sucrose, interpolated to
9.5% sucrose, clearly above a merely additive effect.
25
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determning its sucrose isointensity. A 60 ppm Nar DHC
+ 60 ppm swingle extract in 7% sucrose sanpl e was

weraBnaes for isointensity to sucrose sol uti oPST/CH2@7/000521

concentration of 7-11% using the ranking nethod
descEX8BEL18Bexanpl e 3. The results are indicated in
t he tralakiag Wedt@ne0 Avin RaiDrdex6d spomSBiRald &ractt Th siGose,

gr eat cri.ti yal ue (64.61 %, neans that

t he I@@@E—M'Wm&n’%@@aﬁﬁ was significantly sweeter

than the sucrose sanple at 7% 8% or 9% An R-index

f 5om 61% A ;ﬁ)hw Na?rD?@h %‘a @%.Wﬂtrxct% 9 %[Jﬁlﬁ§e éarnsye was
chance, he r

e REED I MBS aLCoh SRUIGTILE BAncomoRon o LA ysing the
bel owarikirg neethdd dssbribediit éxamble\BaTheere$ Bis. aBORicate® mrise tablatbelow.
the NarDHC + swi ngle sanple was significantly |ess

swee han 11% sucrose. As a control, 60 ppm NarDHC in
wat e Hawsasauknst nesample swertesssi t y Rindexu (Coitieal wilueapopwalue
1% slicr oBeWHWH hel o(Na1DHO4 syinglg (|Mt]9r alél t o
1. 25% as shéwn in|exanpMeeteDa) . The98% ppm Sifigl e|i £<0.05
wat ef had g,SWeel NESS Iswekf €Nt S1[Tyop® SUCT Gugs10T P<0.05
above—0- 50/,\ but—bhel ow1%ycrose / 7506 hv pf_gr pol-ati

“as shown i W°t he cont r ol S"&€Ebr di n tgé%’xénrpl 6480 | P20.05
Accorn di ngl1p% t he 7% sudsossest+ 60 |ppenKar HDHC g4.&10t ens®<0.05

Lo ¥ mll o VARP-SIRW-—"

t o betow 11.17_:/6 SUCI0Se, g g erpotat cdtzta"o 1+25Y% o4 C)P<0.05
+ 60 (ppm swi ngle éextrac | Ssosweet bell ow
sucrose, interpolated to 0.75% sucrose), would be

epppect ed g F@ﬁdéﬁrﬂﬁﬂ\@ﬁés% lerﬁh%||§§\‘e9cel5t?{%§ e ARG vdlle (64.61%),

bel ow 9% S i nterpol ation, assum
addi tnpgg@os ‘tsha%the l\?arDHC + swmglFe) sample was significantly gweeter than the sucrose

sample at 7%, 8% or 9%. An R-index from 61%, which is not significantly different

from chance, means that the NarDHC + swingle sample was isosweet to 10%

sucrose. An R-index of 23%, which is below the critical critical value (35.39%),
15  means that the NarDHC + swingle sample was significantly less sweet than 11%

sucrose.

As a control, 60 ppm NarDHC in water had a sweetness isointensity to
sucrose of above 1% sucrose and below 1.5% sucrose (interpolated to 1.25% as
20  shown in example 12A).

The 60 ppm swingle in water had a sweetness isointentsity to sucrose of
above 0.5% but below 1% sucrose (0.75% by interpolation as shown in the controf
according to example 12C).

25 .
~Accordingly, the 7% sucrose + 60 ppm NarDHC (isotense to below 1.5%
sucrose, interpolated to 1.25% sucrose) + 60 ppm swingle extract (isosweet to below
1% sucrose, interpolated to 0.75% sucrose), would be expected to be isosweet to

below 9.5% sucrose, or below 9% sucrose by interpolation, assuming an additive
30 effect.
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ef fect. However, the determ ned isointensity was 10%
sucrose, clearly above a nerely additive effect.

wE2@spiesd OC Ranki ng Test of 60 ppm Swi ngl e ExeCEHCH2@N6H00521

2 ppRNIECHE derén%%%é ié%%%&tﬁ/ gvfae%%reueaoaa cletaﬁy SBHRE g%—ﬁereny

I sointensitv. 0O ppm sw e extract + 2 ppm N
7% s%ﬁ?f“&%@ﬁescénpl e was eval uated for isointensity to
sucrose solutions in a concentration of 7-11% using

the rankin thod described in exanple 3. The results
are%%ﬁéﬁ' 3 in the table bel ow An_R-lndexfrom

(72 &e@mm@@%ﬁc&%@mﬁsﬁw + swingl e sanpl e was
signifrcantly sweeter an the sucrose sanple at 7% or
8% An R-index 43% which is not significantly

di f f er entA 60 g shiadie extratean ppi INDHC ih & %INDEKSs¢ samplaglae

sanp \%lu\éﬁg f+r§s(23?r}\{€n%&%10%ugré%$ 6188 a’%@n%n{l]gtft%\f?e Eﬁ & ]L%Iéog the

which 1's trc crirtical
e angnkingimethpé degoriedin sxdmnig & Thangsiults laddisiatndiin tr@émﬂer Relow.
| ess sweet than 10% or 11% sucrose. The 2 ppm NDHC i n
wat ey__h_ag_a_@me_t__n_esgq_g_g_;_n_t_gncjty to 0.5 9%sucrose

(see ﬁﬁwﬁ?u’tﬂﬁ) Tﬁ%m%le ppm 'ﬂm@i e q&ltl@sf@lpe o~ value

sweetress SOTHt4 §we§4n§ss'3h O\AL

}Ve U/U‘L;u%
sucrlose (6/"75% by ?‘é?%%l at { on % shown i exar ‘l’Pé0.001
12C). Accétdi ngI Y, th\&ee"it% swrosﬁé%r 2 pprﬁZ\l[ﬂHC P<0.001

(I sotensegho0-5%sT; BOZ@pmsW ol XtIrathZg.65
(i sosweet to bel sb;/(ljsucros& inferpaolate 0 ?5%

sucrlose), 18ul d t;e eepevedd {o HE% sosweed’-8% bel G170.001
8. 59 SUCTPRE,  OF [DEiAWsHeet 574 SUCFRSE 27.82 P<0.007

An R-index from 82-98%, which is greater than the critical value (72.18%),
means that the NDHC + swingle sample was significantly sweeter than the sucrose
15 sample at 7% or 8%. An R-index 43%, which is not significantly different from
chance, means that the NDHC + swingle sample was isosweet to 9% sucrose. An R-
index of 4-12%, which is below the critical critical value (27.82%), means that the
NDHC + swingle sample was significantly less sweet than 10% or 11% sucrose.

20 The 2 ppm NDHC in water has a sweetness isointensity to 0.5 % sucrose
(see example 12F).

The 60 ppm swingle in water has a sweetness isointensity of above 0.5% but
below 1% sucrose (0.75% by interpolation as shown in example 12C).

25
Accordingly, the 7% sucrose + 2 ppm NDHC (isotense to 0.5% sucrose) + 60
ppm swingle exiract (isosweet to below 1% sucrose, interpolated to 0.75% sucrose),
would be expected to be isosweet to below 8.5% sucrose, or below 8.25% sucrose
by interpolation.
30
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by interpol ation. However, the determ ned isointensity
was 9% sucrose, clearly above a nerely additive
webdosot925&Exanpl es 11A-H sweet ness enhancer m xPUF/€H2@ 00521
NDHC Exanple 1 1A Ranking Test of 60)0 pm Swi ngl e
Extract +He@eysprivedstamDed ispinfghpiyNmEsE s SLICfPS?%@dEﬁb@/éa
det erxgr&ly B&hitvk 2fréMCr ose isointensitv. A sanple of 60
ppm swi ngl e extract + 60 ppm NarDHC + 2 ppm NDHC in 7%
sucrose was eval uated for sweetness isointensity to
sucr Egemsles UtA-Hrweetness epbarcentixttgsend NDHC 11% usi ng
tBe ranking method described in exanple 3. The results
are indicated in the table below. An R-index from
79- 1Eegwigdildh is greater than the critical value

(74. F@\%mg meR8s6d dbat SWifge Midrkat + 66 ﬂ%rﬁ@aﬁ)hHC NarobMDHC +in 7%
sanpl e was .signi ant|y sweeter than the sucrose
saml—%ﬁgﬁs%ﬁ@m%%m R-index from50%to

the critical value (74.89% would nean that the NDHC +

sy ngl e +aANarBEGr e §wuh§\§ eﬂic?ﬂb'd)/B&}Jn RIQFDI-RY‘EQWr%ShﬁDH@m 7%

the conpared sucrose sa

swi nGHeOse Wi TRuated R Isiéle%%%ssé?ﬂﬂt%%fﬁtsu‘f%selsf%t@'ﬁfdP 8se.
The ZopgamtrMidnGs v-11%akiag tHeaankinganeRdd s 6ribed O axampii 3 Yhe
to 0. Sé,ﬁtg'ﬁredr(?d?catédsﬁﬁ:e%ﬁé@el& 12F). ‘The 60 ppm Nar DHC

in vva‘te ness isol'ntensity to above 1 %
sucrose but bel ow 1.5% sucrose (1.25% by |nterpol ation

as SIEyEoEsSRBAN € sdtpit: | TeR-FldePP S@htl&QI'\ﬁluE” Wat §lalue
had an isPlAENSI tgwgétn@ggo e Oyop% byt belgy 1%
7% sweeter 100% 74.89 P<0.001
8% sweeter 100% 74.89 P<0.001
9% sweeter 90% 74.89 P<0.001
10% sweeter 79% 74.89 P<0.001
11% isosweet 48% 74.89 P<0.001

15
An R-index from 79-100%, which is greater than the critical value (74.89%),
means that the NDHC + swingle + NarDHC sample was significantly sweeter than
the sucrose sample at 7%, 8%, 9% and 10%. An R-index from 50% to the critical
value (74.89%) would mean that the NDHC + swingle + NarDHC sample has an
20  equivalent sweetness to the compared sucrose sample. At 48%, the NDHC + swingle
+ NarDHC sample was equivalent to 11% sucrose.

The 2 ppm NDHC in water had a sweetness isointensity to 0.5% sucrose (see
example 12F).
25
The 60 ppm NarDHC in water had a sweetness isointensity to above 1 %
sucrose but below 1.5% sucrose (1.25% by interpolation as shown in example 12A).

The 60 ppm swingle in water had an isointensity of above 0.5% but below 1%
30  sucrose (0.75% by interpolation as shown in example 12C).
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sucrose (0.75% by interpolation as shown in exanple
12C) . Accordingly, the 7% sucrose + 2 ppm NDHC

W@ e®em¥ess to 0.5% sucrose) + 60 ppm Nar DHC (i BOT/€HS@7/000521
bel ow 1. 5% sucrose, interpolated to 1.25% sucrose) +

60 ppm swi ngl e extract (isosweet to bel ow 1% sucrose,
i nt er pol Aeedingly. the7Esunirseosypm NBHEdispaveskiodide suarese) + 60

be Ip%ﬁﬁwahct(@ota@ée%owf’/s% ue&r@sseemtéa;;olab&i BW. %ﬁ%crose) + 60

sucrose ol ati an_a I
Furt"l‘?@r ‘B °Pe U Hatle(é’°lé“§&d ‘%&Eé sggrose)
®p deaHWd@xpeptw&t@e isnasedt &t lmncm ‘n.’éﬁi syaposieeor belkosy S50 sticrose by
t NalhiZoBRrs HELARE dhUGnldebsol ntensi Ly of the

m xture in 7% sucrose wou be expected to be |less

than 9. 25% sucrose (see exanple 12G, assum ng an

addi ti verefticp®ibre, Home NOHC + EEpmACHBRGIR BRFCEVERHHE NSrDHC in
i soi nien3| t

0|nte ity 1% sucr i ch
2 DS WhishREeC18 peT e B2 A eetep i o lPhi o
RankhewyixTesin 73% s@ibsp poviBhe rypasteibio baless that 0.25hraublasdisc:
+ 2 SRbINREE), 18 PIASAARRGe iRl €1 M ning its sucrose
isointensity . A sanple of 60 ppmsw ngle extract + 60
ppm Nar DHC + 2 ppm NDHC i n 6% sucrose sanpl e was
eval uat edioivever) ta@ tétbemaddisyebifessUIiMeBitp @hdidn iesistehditydo 11%
con ng net hod
desccsr%{:uk?ge%T\'\lhPCIH élearlly:ggjé%'ﬁrrhgglly ag& \{egé?é(rl:te indicated in
he tabl e bel ow. An R- i ndex from 79-96% which is
greagxgr.n fh@ap the higher critical value (64.61%, neans
that_t1 arrple was S|n|f|cantIM .
swe | 60 PP HmAr ;:,' 2P ui./ p
R-i rmiems@fdefea%ins ntm%cr&e@ﬁrﬁem@gt 'y

20 A sample of 60 ppm swingle extract + 60 ppm NarDHC + 2 ppm NDHC in 6%
sucrose sample was evaluated for isointensity to sucrose solutions in a concentration
of 7-11% using the ranking method described in example 3. The results are indicated
in the table below.

Sucrose sample R-index Critical value p-value

solutions sweetness [%] [%]

[% wi/wt]
7% sweeter 96% 64.61 P<0.05
8% sweeter 91% 64.61 P<0.05
9% sweeter 79% 64.61 P<0.05
10% isosweet 53% 64.61 ' P<0.05
11% less sweet 30% 35.39 P<0.05

25
An R-index from 79-96%, which is greater than the higher critical value
(64.61%), means that the enhancer mixture sample was significantly sweeter than
the sucrose sample at 7%, 8% and 9%. An R-index of 53% is not significantly
different from chance indicating the enhancer mixture sample had an equivalent
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di fferent fromchance indicating the enhancer m xture
sanpl e had an equi val ent sweet ness to the 10% sucrose

W@ 20pl0#225An R-i ndex of 30, which is | ess than POIECHWE/000521
critical value (35.39%, neans the enhancer m xture
sanplseestassssd thaitPlcnitosy sdregls Aavikiptiex didn, vitidh is less s the
The . , ) T CooT
o 0.5 S Mo e Ml SRR R SR RES pircanty
i n weRsE pweRidhan 1dveRicis8s i sointensity to above 1 %
sucrose but bel ow 1.5% sucrose (1.25% by
I pt er pol at.j o a wn i n.example 12A). The 6 m
SR nale. | Mtoef NpREA Rel R Pty Fhnahg 6458 shilbipee ooe
bel owxdmple tidfrlose (0. 75% by interpol ati on as shown in
exanpl e 12C). Accordingly, the 6% sucrose + 2 ppm NDHC
(i sosweet_to 0.5%sucrose) + 60 g‘{l)m Nar DHC (i sotepnse
bel ow 1. 55B%LRRMRNETHE 18 MatsT e Yesnes Bojnisheii e afove 1 %
60 ppuersse bufbelowe X i5Pascrdse $D 2546 BY intetpoztibim\as Showguiareasaple 12A).
ijpt er pol ated to 0. 75% sucrose), assum ng an additive
effect, would be expected to be isosweet to bel ow 9%
sucrose, bfte prsns@ngednswrierdae apsoiniengityie pbaviedkb% but below 1%

Fur t Regrbdy 8,754 iRBMBRAGET adBhshk nRixhilpldabgy. Was
deternined to be | ess sweet than 2.25% sucrose thus

the expected isointensity of the m xture in 6% sucrose
woul d be Asgoetiighd tHed%b eudrase s 2 framNBHQ 5i%ossueet to DHY s@rose) + 60
3 - , ; S0 ALY y
A S e e
ef f e®PM sminglaRxtract lisoswerkicgiowdd susfoseintpipatatedite §i7a% sucrose),
Ext r aggumingéh famiv&lafiddtiwond HermpadddGo b8 iséSfeet to below 9% sucrose,

or below 8.5% sucrose by interpolation.

20 Furthermore, the enhancer mixture in water was determined to be less sweet
than 2.25% sucrose thus the expected isointensity of the mixture in 6% sucrose
would be expected to be less than 8.25% sucrose (see example 12G).

However, the determined isointensity was 10% sucrose, which is clearly
25 above a mere additive effect.

Example 11C
Ranking Test of 60 ppm Swingle Extract + 60 ppm NarDHC +2 ppm NDHC in 7%

sucrose + 0.15% citric acid, determining its sucrose isointensity.
30
A sample of 60 ppm swingie extract + 60 ppm NarDHC + 2 ppm NDHC in a
solution of 7% sucrose (8) + 0.15% citric acid (CA) was evaluated for sweetness
isointensity by comparison to sucrose/citric acid solutions 1-4 (corresponding to a pH
of about 2.7) as indicated in the table below using the ranking method described in
35 example 3. The results are indicated in the table below.
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sucrose + 0.15%citric acid, determning its sucrose

i sointensity. A sanple of 60 ppm sw ngle extract + 60
W(pmasmat—n + 2 ppm NDHC in a solution of 7% SPCT/QH2007/000521

(S) HOrke Yo Gickss © @i'ﬂcé% ¥ Vsa Rk ee SR -value

sweetness i { 1N EdsSON (4P SuUCiRee/ citric

aci cH sol ut i oSt 4| (% atwtEs pr(mdsagj [0 a pH offipbolit

2.7)_as indicated in the tabh@oﬁel bw_usi ng the ranking

met hod descgri B&d i |n 0choRMpl| e syeetphe| r 88%| s Gkt P<0.05

| ndircatzEd T {ghEtiabg 200 el OWndBeR | TERE T A8~ 1085505 |
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; ; 3 LA ]
means that |t hé%sanplO'3Reks |siSYRPIEr cAnfPY wehldr | HRTP-05
the |SuCyoser cidw C[ agsh SOl iedsiswast [ 38% aNB5B9 ANl P<0.05

R- i ndex—ef133%—wht-ch—+s—belew-thelcritical—value
(35.39%, neans that the sanple was | ess sweet than

t he sucr dad-nbéxfrom é6:1Q0% alhichiisogreatentharhthd B8ticsluaiue$e4.61%),
and et ¥l Slad sigTREnIP LRLI At 1ERtaR d solut

i soi n? en%s{?aty tsh Pe gr Slgwasgv}g \gA) sfucr ose %’%@Fac’ soltions
citri& &3, or equivalent to 9.5% sucrose/ 0. 1425%
6itric acid by interpolation. As a control, in exanple

121, of L, PPM.SW, N e Sl

Ll S L PR SR 800 st
det examiplearbstiessiswetisimntbe suarese/Litdsecki soiutisres @ith 10P2 5%6r@#g and
ref | efdol, BitictdaR. i nherent sweetness of the sanple in
presence of a simlar citric acid concentration. It is
known that the lowering of the pH of the solution (in

10r esence Taé daeintised heemekyyi s%nsnyl @efefors @asdvB®% sucrose/0.135%

senSélti L X&& %rg u;\?aYégﬁtorée’o%/s 5u FO ’{4%‘% ofthc Ry V{%t%Ag Eon

i soi Nt éensi U t0° PHnerent ~3REet hess
expect ed to be even Iomer. The determ ned sweet ness

I soi nt enistaycoRirol [iNBxMHIPI A, d Sarpll S0 pRT&hglelex¥act + 60 ppm
NarDHC + 2 ppm NDHC in 0.1425% citric acid/water was determined to be isosweet
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15  to 1.5% sucrose/0.1425% CA, reflecting the inherent sweetness of the sample in
presence of a similar citric acid concentration. It is known that the lowering of the pH
of the solution (in presence of acids, here by CA), decreases the sensitivity to
sweetness. Therefore at 0.15% CA the isointensityness due to inherent sweetness
would be expected to be even lower.

20
The determined sweetness isointensity of the sample in 7% sucrose/0.15%
CA was equivalent to above 9% sucrose/0.135% citric acid, or equivalent to 9.5%
sucrose/0.1425% CA by interpolation, which is clearly above a merely additive effect.
25 The results show that the sweetness enhancers also work in the presence of
acids at a low pH commonly used in many beverages (usually from pH 2.6 to 3).
30
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CA was equi val ent to above 9% sucrose/ 0. 135%citric
acid, or equivalent to 9.5% sucrose/0. 1425% CA by
w0 niogopab@t i on, which is clearly above a ner el BCT/CH2007/000521
additive effect. The results show that the sweetness
enhabxasnie 8150 work in the presence of acids at a | ow
e BRMEL MstDMG v 151 Cin7%
test of 45 ppm Sw ngI e
ym NDHC i n 7% sucr ose,
determ ni ng its sucrose [ 30| ntensity. A sanple of 45

pg/omssvw NOA Earfidft r)@ﬁp&zn é@ #P%?Qtﬁé‘étr%pfn NarDHEPM Bllabﬁa NDHC in

ucrose was ev I Sointensity to sucr se
sol ufVesngropmwas evsitatasiiersqiniensiiy toPUqTes] %%‘3{'1‘?@5 '{‘r?e°°”°e” ration of
r ankvng%rcc%tnm% SaRAg meedd tescavanmbanile I e resslid ars irdicated in
i ndi tebq t’% the table below. An R-index from 68-94%
whi cH'6'@7YPE2er than the higher critical value
(64. 61% nmeans that t he enhancer m xture sanpl e was
si gnifToantty Vg E'sm}e%lﬁ\[a’ssa SHGAJRRC| Sefiitafuafile d p-value
co.nc=n.t35|§ ior@n Df 8% and 9% An Rrindepgof 6-19%
which i S thanthe |l ower |critical value (35.|39%,
nmeansg tne%enhancer Bwedtalr € sgnpberwas si @aishli cant | §<0.05

| ess t hap—10% and—-11%-suerase——THheenhancer
m xt ure gé"rrpl elin 79 ose \wad Bqul val Shelin P<0.05
sweet nes9% o above 9%ediert beI owe8% % >ucr@§é5,1 and| t B<0.05
9.5°/sucjio'g“e u'||| ysie) o 195 bd3@i"
3ol el e C <@bs
at | east +/E +e§'EDI\/k vmé’er polation) to
act ual sm%ose con¢Q§ﬁtswaQti on |of 6% arsdidqdi re tP<0 05
g@nt rot——a tirgher concentrated sarrpl € (zppm N + 60

ppm swi ngle extract + 45 p DD—{(F:E) 1'11 ‘%
i sosweet R Reifde ey es- %/‘” 5 GRELEan ﬁ?é‘ég 85(%[{%71 gae
12H) .(6A6mRY, tHieagd tat thérenHaess nmbdure sanplawed signficendesweeter than a
m xt usrugrose sample at a concentration of 7%, 8% and 9%. An R-index of 6-19%, which
is less than the lower critical value (35.39%), means the enhancer mixture sample
15  was significantly less sweet than 10% and 11% sucrose. The enhancer mixture

sample in 7% sucrose was equivalent in sweetness to above 9% but below 10%

sucrose, and to 9.5% sucrose by interpolation. This is a difference of at least +2 °Brix
(+2.5 °Brix by interpolation) to the actual sucrose concentration of 7%.

20 As an indirect control, a higher concentrated sample (2ppm NDHC + 60 ppm
swingle extract + 45 pbm NarDHC) was found to be isosweet in sweetness to 1.75%
sucrose (see example 12H). Accordingly, the less concentrated enhancer mixture
that was tested will be isosweet to a concentration well below 1.75% sucrose. As the
effect was determined to be at least +2 °Brix (interpolated to 2.5 °Brix), at least an

25  added 0.25 °Brix (at least 0.75 °Brix when interpolated) is due to the enhancement of

sucrose by the enhancer mixture, which is clearly above a merely additive effect.
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that was tested will be isosweet to a concentration
well below 1. 75% sucrose. As the effect was determ ned
W0 0046 | east +2 Brix (interpolated to 2.5 BPCREH2@U/000521

| ea an. a ed 0.25 Brix (at least 0.75 Brix when
intg-%%?%t‘% |s due to the enhancerrent of sucrose by

add'shér?!éae, Qét&%ﬁnlngﬁ_%(@u!@o@e %glﬁteﬁéi&m ng Test of 1 ppm NDHC
30 ppm Sw ngl'e trac ppm NarDHC in 7%
sucrose, determning its sucrose isointensity. A 1l ppm
BIDHC + 31&1|cppm NG9 130 pptsivirpte ekir8A +BOPPNNERBIIC M7 7% Yeucrose
SUciy 8!%@8 Fr@ a?ua‘@@isforegantgﬁélggo %U%Fose §c9ﬂ1t[<1.» § E‘nse{ ﬁ{%rﬁratlon of 7-
t |

sucr os n con rat

t he 1 %riging @%t“f%“@é@%@@%@@dllmlewm dhgresyitgeare é’@@ﬁ‘?@ n
ar e thdvghieséigl in the table below. An R-index from
68-94% which is greater than the higher critical

val ue (64.84% , neans that the enhancer m xture sanple
was | Sisgose Ccarsamplesweethess |t Rdndehe| sQdicelsalusarpl @-\atue
7% andoBgon An (ROHGteswiogle 4- 208%] whj ch ikl ess |t han the

| ower emt/wilcdl vhNa®HGS5, 16% , nmeans the enhancer

m xture’%anplie wevestejni fijcarl@% | pss 8hBét t Han PROR

and [TTYgRUCT 0SE. ANketdrl NUEX GBgeA8% 1S BPB4 P<0.05
sigpficantly different th 9

enhance?”ni xtiur e ¥8Y°Psosweet*® 9p6 sudv-dle, il e P<0-05
per ¢ei vleﬁ as 2% abﬁmedtﬁe act2m} spcrose16 P<0. 05

Con\yclll I UI l L 1 ||||a IL;CI III /\ PI < nr-i- ed
1 ppm Gyt . NO p?ﬁ? g‘(‘/’\?ﬁ ext40 act and3§8€ppm 6}@65
1®ach ingredient is bel ow i ts respective threshol d for

i\gﬁgteni ?g{\ (;R ind& ﬂ%ﬁw é@&%,%ﬁch&_@egt@} tharfthB 'h%h@lr critical value
64.84%), means that the enhancer mixture sample was sngmﬁcantly sweeter than

the sucrose sample at 7% and 8%. An R-index of 4-20%, which is less than the

lower critical value (35.16%), means the enhancer mixture sample was significantly

15  less sweet than 10% and 11% sucrose. An R-index of 48% is not significantly
different than chance (50%). The enhancer mixture was isosweet to 9% sucrose, i.e.
perceived as 2% above the actual sucrose concentration.

In the enhancer mixture sample tested (1 ppm NDHC, 30 ppm swingle extract
20  and 30 ppm NarDHC), each ingredient is below its respective threshold for sweet
taste.

As an indirect control, a higher concentrated sample (2 ppm NDHC + 60 ppm
Swingle Extract + 45 ppm NarDHC) was found to be isosweet with 1.75% sucrose

25 (see example 12H).

Accordingly, the tested sample of lower concentration can be expected to
have an isointensity to sucrose in a concentration well below 1.75% sucrose.
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Swingl e Extract + 45 ppm NarDHC) was found to be

i sosweet with 1.75% sucrose (see exanple 12H).
wacwsndizagl y, the tested sanple of | ower concePCT/@HR@NM/000521

can be expected to have an isointensity to sucrose in

ahc oncentTrrkdfas, theklis 41édaeveanlefégd suadded @.ZbH Brie$uprasg intensity,

there is an effect. of an added 0.25 Brix

sucr Waigh lsr?ﬁe@fhéla%ve LRPEN 3adityg eé%f” Yy above a merely

additive effect Exanple 11F Ranking Test of 60 ppm

SWI ngle fxgyact + 60 ppm Nar DHC + 2 ppm NDHC i n 140

m‘gg—m‘e A 60 ppm va|ngle Extract + 60 _ppm '

- 'Y s ".l.'.. e oy & DRIV \
in cgﬁa@mrg[@g\gto sucral ose soI ut| ons in a
concentration of 140-220 ppm using the ranking nethod

described in exanple 3. The results are indicated in
t he t abl eAbeppw.SwingleEitactextd pponNgPHEO02pPaRiDE in 440 ppm

gr eats@ ralBé.'ba%nﬁpﬁbe\Né‘E SBekte i Johfb@nllso\ﬁ% HRrdSe. s@lll?@ns imgans

ancer mxture sanpl e was ﬁ nifi
§9\ee€@¢°eﬂ%9&ﬁ"9ﬁgfos%?@rpamd‘§@9§*§rfﬁw‘é@ Gethadipecitzd n phgple 3. The
200 %Bﬁlts?% urmwastedenaertmen@v show that the sanple

eXCe r\ c—\nr\r\ 29
PeteER —22 R’-’rﬂd S UET R Vet Ut Yaiu
Ther ef osgé%r o51§e >a LNg t5L,gsows % uction gysucral ose ©
conce gD by Feast 36% out a reduction| of
swee ||Ubb1.4OEXd.” e %M%téﬁanm g 1@@%[ T 0UgPPIM SWM NOP<®).05
Extr + Nar DHC + 2 bpm NDHClin 367 5 ppwm
aspar t ane!60 sweeter 100% 64617 " | P<0.05
180 sweeter - 98% 64.61 P<0.05
200 sweeter 99% 64.61 P<0.05
220 sweeter 97% 64.61 P<0.05

An R-index from 97-100%, which is greater than the higher critical value
(64.61%), means that the enhancer mixture sample was significantly sweeter than
15  the sucralose samples at 140, 160, 180, 200 and 220 ppm.

“The results show that the sample exceeded the sweetness of 220 ppm
sucralose solution. Therefore, the sample allows a reduction of sucralose
concentration by at least 36% without a reduction of sweetness.

20
Example 11G
Ranking Test of 60 ppm Swingle Extract + 60 ppm NarDHC + 2 ppm NDHC in 367.5
ppm aspartame

25 A 60 ppm Swingle Extract + 80 ppm NarDHC + 2 ppm NDHC in 367.5 ppm

aspartame sample was evaluated in comparison to sucralose solutions in a
concentration of 367.5-577.5 ppm using the ranking method described in example 3.
The results are indicated in the table below.
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A 60 ppm Swingle Extract + 60 ppm NarDHC + 2 ppm NDHC
in 367.5 ppm aspartane sanple was evaluated in
W@mﬁp/alsizs@n to sucr al ose soI utions in a concene@CEHCHRV7/000521

of F6F- o5 =o—PPMm-Hstag FeRkEagTRGhet feseriReg
in >J’ aﬁ%'e s tlGﬁfn%e{r ﬁw esfheasisr e | nTFrg/]‘%at T? I{II gﬁaﬁg taﬁbl e
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below 7-\136ﬂ5| nmdex—T UW@@W@G S aren g hs
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th; jhr: ghor J‘Jl f1 (‘QL ugl IIQ / 61 0A ‘aﬂe t hat he
enhancer *4fi xt ur & _sanp¥€°has i Lﬂ’i’ cant|y” gweet er” £R3n

the aspdrZame sanpl eSW®ter367. 5, ®*0, 4726461525 @05
577.5 ppsps The riesul g@ee&howtnatgﬂme sanfek 61 excee@%;zfs
t he—sweetness—ef—5+-5—ppmaspardgre—Therefore;

i BI7.5 5 pat iz 6481 Péd‘65
samle allows a ireduction of asnarta concent riati on
by at | east 36%without a reduction of sweetness.

Exarrpl e Anliklind@R hﬁbﬁ@sﬂ@a%, @hictbd gf:HélBr Bidn igH 19grex biitRBtvatbe

svi TR T Tt et RGN B e i raieer BrivBgG: han

ppnihaceparsargHacpleast 867a3, 4ad,dd2. 5r1525@np arr.sppmt o AceK
golutions in a concentration of 560-880 ppm using the
ranki ng met hod described in exanple 3. The results are
i ndi cat etheiTRsyitEshew Hiakthe spraRie exgsedrd; thejewestnes e gomm
whi gépartsm@r eat er than the higher critical value
(64.61%, neans that the enhancer m xture sanple was
significantly sweeter than the AceK sanples at 560,
640, 720Thepgoreathd sa®ple gilowsEredyaisubitaspartaow aohegntratinn by at
182MRIa6: BYCHRHSt & RAUSIWASE Hsheed. 880 ppm Acek.
Therefore, the sanple allows a reduction of AceK
concentration by at | east

Example 11H
Ranking Test of 60 ppm Swingle Exiract + 60 ppm NarDHC + 2 ppm NDHC in 560
ppm AceK
15
A 60 ppm Swingle extract + 60 ppm NarDHC + 2 ppm NDHC in 560 ppm
AceK sample was evaluated in comparison to AceK solutions in a concentration of
560-880 ppm using the ranking method described in example 3. The results are
indicated in the table below.
20
AceK solutions | sample sweetness | R-index Critical value | p-~value
[opm] (%] {%]
560 sweeter 95% 64.61 P<0.05
640 sweeter 93% 64.61 P<0.05
720 sweeter 90% 64.61 P<0.05
800 sweeter 92% 64.61 P<0.05
880 sweeter 87% 64.61 P<0.05

An R-index from 87-95%, which is greater than the higher critical value
(64.61%), means that the enhancer mixture sample was significantly sweeter than
the AceK samples at 560, 640, 720, 800 and 880 ppm.
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36% wi t hout a reduction of sweetness. Exanples

12A-121, controls Determ nation of sweetness intensity
wotiismeesaness enhancers in water To excl ude thBCT/CH2007/000521

slightly sweet taste of extracts/conpounds as such, or

an enhancenent effect between different sweetness

enhancer sThéfcbis shbahasihe 8hiNPIs Sx@RBSINE €W Sctfddd of 880 BIHEAceK.

the followi ng controls were perforned. To determ ne

the sweetness intensity, either a forced choice test

as descr i Bestefore, g aapple aowsesregedtibopiedK concentnation by at least

| 501 PEONGHHbY 4Bl RHET FSRebREslet erm ned in a ranking

test as described in exanple 3b. Exanple 12A -

Sweet ness of NarDHC in water a. Ranking Test of 45 ppm

Nar Difamplesvaze2l, @batréls m ni ng its sucrose isointensity.

ﬁsg? A i% sdv&tn%%‘é ﬂtenssé} .s%veg\f%gssee\(\ﬁl %%Fselr(lj fa%ri on

of 0.5-1% using the ranking nmethod described in

granpl e 370 ide Q’%Hllglﬂly%eﬂ tBgld 6@4&%&/&&5&%&@&' s‘;t‘xlch oran

bel ow., An R-in elow the crijti

val uE"B¥eBey! eﬂ?ﬁﬁgﬁ@ewﬁfﬁe@m@%ﬁnﬁmwwﬁﬁ her than swestness
i soswabdnces aid SA¢rosanthR{ollodiay coiitrolsAMére pdrforhed.s bel ow

the critical value (35.39%, neans the NarDHC sanpl e

was significantly | ess sweet than 1% sucrose. b.

Ranki ng Téggetemmimihg pealpgspitensiy. wishes p forerd ehoigp igshgs described

lﬂss Shlﬁiaﬁ% 3 Gy prgr@ﬂﬁéot ¥r thé\isBRteRBI tHSHdRIEE WaB deRbBihed in a

ranklngsfes?\égdgs%rlbe% in g)Earrllp e {3 ntensity to sucrose

Example 12A - Sweetness of NarDHC in water

20 a. Ranking Test of 45 ppm NarDHC in water, determining its sucrose

A 45 ppm NarDHC in water sample was evaluated for isointensity to sucrose
solutions in a concentration of 0.5-1% using the ranking method described in
25 example 3. The results are indicated in the table below.

sucrose sample sweethess R-index Critical value p-value
solution (NarDHC, 45 ppm) [%] [%]
(% wiiwt]
0.5% Isosweet 56% 64.61 P<0.05
1% less sweet 14% 35.39 P<0.05

An R-index 56%, which is below the critical value (64.61), means that the
NarDHC sample is isosweet to 0.5%. An R-index of 14%, which is below the critical
30  value (35.39%), means the NarDHC sample was significantly less sweet than 1%
sucrose.
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solutions in a concentration of 0.5-1.5% using the
ranki ng nmet hod described in exanple 3. The results are
Wo pabsos2eel i n the table bel ow. An R-index 99% BemCHI67/000521

whi ch I So maans that
t he D.nar-ERGERIDg 1€ e Gells :
sucisoigiensittn R- | ndex of 20% V\,hl chis beI owthe
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significantly | ess sweet than 1.5% sucrose
i nt er pol 6% B%“ N@f%*%\ﬂé@f%é@&%%%@%&% ES?*%?‘\’?%% to sucrose
B qusohatioanin = cnednirationlof 5%, 3% asing the rankiridangtiesd described in
' nd 60 ppm Nar DHC
BEeR 2Rk St Re oo e PRPBRE LS, S0P A Nar D
(45 ppm 50 ppm 55 ppm 60 ppm) in water s_an'pl e was
evaruag grsEor S‘%ER l@@ﬁéétb(es%o Duﬁﬁr%ﬁ > Qb rHieA 98B TMh-Ralue

copncerbiadrison pf (QarbHB%aisImg A jfi ed vewgi on jof
pal r eg,eRAgEAr i son mat hod descr|bed in éxanple 4. |The
NarDHCosmple Wwas cosweateed to Eithew 0% Ochéh 1%[@{005

1 nnnnnn Tho v ocil-t-c -are nadireceatod 1L +ha +
f/U Juﬂb UJC TS T CoOUT

be| ow. Thé 45 ppm sol UtT fc?ﬁ of Nar ‘was vve%ﬁsbg S Féfoe?s
when cdan@ar ed f o thlesOMesticr ose aBlei soswedd.3 o t|he<0.05
sweetmessof —0- 5% sucrose.—The SO ppmNarBHC—sanpte

was notably sweeter than 0.5% sucrose but was found to
be |ess ddex A3k andg Sacwrdes ahgye thaascrifigahvalee (GAE1). means
16 anPaethed@rIHt sdthple WiERbRIsweEaRar0.6%08 Y%/ s08@sé Nkh R-index of

det to b t t { f 1%

et L0644 R Bl B 00 B Sl Kibaeare
t hasigiificasticliessevastithas il Q%| fucrost |y | ess sweet than 1.5%
sucr ose.

By interpolation, the sweetness of 60 ppm NarDHC was equivalent to about
15 1.25% sucrose.

C. Paired comparison of 45 ppm, 50 ppm, 55 ppm and 60 ppm NarDHC in water

versus 0%, 0.5%, 1% or 1.5% sucrose.

20 A NarDHC (45 ppm, 50 ppm, 55 ppm, 60 ppm) in water sample was
evaluated for isointensity to sucrose solutions in a concentration of 0-1.5% using a
modified version of paired comparison method described in example 4. The NarDHC
sample was compared to either 0%, 0.5%, 1% or 1.5% sucrose. The results are
indicated in the table below.
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Exanpl e 12B - Sweetness of Rubus extract in water
Forced choice test of 60 ppm 70% Rubus extract in
WOR1081049266 sus 1% and 0% sucrose A forced choi CBCHEHS@7H00521
eval uati on of rubusoside as a sweetener was perforned
as described in exanple 2 subject to the follow ng
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of 0.1. The highest inmagi nable sweetness rates as 10).

The vast Rl 8y sdilicR ARADRCSvk 3o sibterSHoR ChAFarb® the

weakl y sweet 1% sucrose solution as being sweeter than
the Pbhsusroexendiseswest ettheovwaminess of 0st’asyosispc e S0 ppm NarDHC
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than 1.5% sucrose.

ar 10, sHeroese

arcoirvabhl o cuwnnt naca

10
Example 12B - Sweetness of Rubus extract in water

Forced choice test of 60 ppm 70% Rubus extract in water versus 1% and 0%

sucrose

15 . A forced choice sensory evaluation of rubusoside as a sweetener was
performed as described in example 2 subject to the following modifications: 60 ppm
rubus extract, comprising 70% rubusoside by weight, in water was compared to
either 0% sucrose/water (comparison + rating 1) or 1% sucrose (comparison + rating
2).

20

The 60 ppm rubus exiract was close to the threshold concentration for its
sweet perception and significantly less sweet than the weakly sweet 1% sucrose, as
shown by the results indicated in the tables below.
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Exanpl e 12C - Sweetness of Swingle extract in water
Forced choice test of 60 ppm swi ngle extract in water
WO 00808928604 0.5% and 1% sucrose A forced choi CRCHEHI@7§00521
eval uati on of swi ngle extract as a sweetener was
performed as described in exanple 2, subject to the
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sucf Mmglvéltr@tmgmg&buale%trayénelrati@g §%( 30 raing3l piaSidnificanse level
with a statistinstersi gnijf i B&ee |levelicrdser  he frafingsy
cholLce _of n<{1m3i The !l ow sweetlness inte Q_IJ;\I rm‘lnﬂ

of b.63 reflect$*0fe vedyvedkiDdr cei vabl ¢ sweBFHELs

(conpape the 0%6 swm70se W|th a ratopg:ofos0l 1 . piheot

h' hoct 1 arnahl o cwenant At ac 10) Thoa 60 nom
| g rest—rrragrraortt—svwett REeSS—+at€s5——as .E\J} T C—OYU—pP P

swi ngle sanple in water was perceived as sweeter than
0. 5% sucThes®) prat wbusgxirachsagplerimjvatel Was pefcefved ap anedterdban 0%
I828 s@dro Qv G lali Bholistéi3dbr 30 %594115@%1@135 sté\tfsﬁxfé'l élbr‘ﬁﬁ"d&ﬁge level

eveI for the forced choice of % g
drithsforgpd gnoipelaf BTROQH 4%#%@766&@%@ coab RO rgflects
S vve diie VEYP ek heseivalié Blvéanesa Scoapartghs iR elabsd fugativeh@n®d) with

O P £ e e AP ha ekt B 020 001

The | ow sweetness intensity rating of 0.58 for swi ngle

1extract i \)&@ﬁﬁéjoﬁﬁ?B%e@tgésBpﬁo %efe&é%e%am%w&ﬁ%

t he ver ger cei vabl e sweet ness of 60 m.SW n
sucrose solufion as being sweeter than the rubus extract solution with a st |st|cal

significance level for the forced choice of p<0.001.
The low sweetness intensity rating of 0.56 for rubus extract in water versus
15 0.81 for 1% sucrose reflects the very weak perceivable sweetness of 60 ppm rubus

exiract which was significantly fess than the sweetness of 1% sucrose.

Example 12C - Sweetness of Swingle extract in water

. Forced choice test of 60 ppm swingle extract in water versus 0%, 0.5% and 1%

20  sucrose

A forced choice sensory evaluation of swingle extract as a sweetener was
performed as described in example 2, subject to the following modifications: Swingle
extract had a concentration of 60 ppm in water and was compared to either 0%

25  sucrose/water or 1% sucrose. The results are indicated in the tables below.
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whi ch was significantly | ess than the sweetness of 1%
sucrose. By interpolation, the sweetness of 60 ppm
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10  The highest imaginable sweetness rates as 10).

The 60 ppm swingle sample in water was perceived as sweeter than 0.5%
sucrose/water by a vast majority of the panelists (28 of 30 panelists, with a statistical

significance level for the forced choice of p<0.001).

15
The large majority of panelists (24 of 30) selected the weakly sweet 1%
sucrose solution as being sweeter than the 60 ppm swingle extract solution with a
statistical significance level for the forced choice of p<0.001.
20 The low sweetness intensity rating of 0.58 for swingle extract in water versus

0.72 for 1% sucrose reflects the very weak perceivable sweetness of 60 ppm swingle

which was significantly less than the sweetness of 1% sucrose.

By interpolation, the sweetness of 60 ppm swingle extract was equivalent to
25  about 0.75% sucrose.

58
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St evevabiatdd fornsoivereity fecucresk mhmparm seanghtrai®n-of 60.5%ming a
st evl, ﬁe‘é%}’s%nsdfganpe@&amp?r@oﬁ nzcﬁbéd’ hexafGe 42%he

ppm ppm n_wat ersanpl es
wer ereté%!i? Qﬁé%ﬁé\ff&)ﬁ68|‘%eé¢ ?ﬂnméth’f?e GeP-8%e 1%8r idlotsrose.
I N areasass brahdicdedh te-tble bdlowisi ng a nodi fied version
of paired conparison nethod described in exanple 4.

The stevi oside sanples were conpared to either 0%

0. 504 Rebogsipside A BPnS uicr oResult Preempasisanl t s {ar e | n@iveeseed i n
t heltable bel ow. The! 20 nnmgt evigoside QnmﬁleUQAﬁt&’t]

sweet er thah 0% suckose buf®Veds sweet than 0. 8%

sucy ose, wiPch was par el yealgswssteabl y gweet. The 30 ppm

st ey osi de{ganpte was \A@@gylyyesgwae%{er than 0% SEET 05 e

rmnod -t o h I sosweet—to- Lo4lsUuetrose Tha 40

and Ge{%l T (AW | O >4 T \J no¥%

ppm.stevi oST de sanpl e was n'eﬁts ﬁYv sweéter than0.5%
sucfose and%l ess sweet th&@ssI%sucrose. Accoringly,
t he| 40 ppmsst evi o de san'pubcewms i sosweet to 0175%

Sucf-ose ur3oTer| potati hiﬁcahtl \éwgéelll gt-eviost qu -Satpte-
waslisosweet to 1% sucrose a?grfgm gnifilcantly 1l ess

theet than 1.5% sucrose. The 60 ppm st evi osi de sanpl e
was not abihg 1Reidhitioh baBbaioside Acmae naaetetiable dBeRAte to the 0%

L Broid eohE] P 150 B0 PRSP R Bl Ecrose

but was found to be only weakly sweeter than 0.5% sucrose, which is barely

=A% A "Ll v k= A v o B > v

detectably sweet. The 20 ppm rebaudioside A sample was notably sweeter than

15  0.5% sucrose and less sweet than 1% sucrose, which is weakly sweet. Accordingly,
the 20 ppm rebaudioside A sample was isosweet to 0.75% sucrose by interpolation.
The 30 ppm rebaudioside A sample was isosweet to 1% sucrose and significantly
less sweet than 1.5% sucrose.

20 b. Ranking Test of 20 ppm Rebaudioside A in water, determining its sucrose

A 20 ppm Rebaudioside A in water sample was evaluated for isointensity to
sucrose solutions in a concentration of 0.5-1.5% using the ranking method described
25  in example 3. The results are indicated in the table below.
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to 1.25% sucrose by interpolation. Exanple 12F -
Sweet ness of NDHC i n water Ranking Test of 2 ppm NDHC
WO 00sasesq determining its sucrose isointensitRCT/AH2007/000521
ppm NDHC i n wat er sanple was evaluated for its
I sointensity to sucrose solutions in a concentration
of 0. Ssutfsdaiutighst NE  saadplel svgettaes P OR-AesC I | Digchl Value | p-value
exanpl e Fpwirthe resul (RedaPeppmdi catid in t hé%} abl
bel dw. AnOR% ndex #1% SWfeh is hotd34%i gni f it | y| P<0.05
aboye .the exitical|val ies wibt 3979, 17e.an t hest3ot he| THbI0E
sanpgre was gy Soswe ‘o0 5%sucrpse A Rtdex——of—5%
nﬁh is Epl ow t he (‘rug?‘g’(éét\)/al u L%/é 39% ﬁ?ﬁganq tTTeES
NDHC sanpl e was significantly | ess sweet than 1%

sucrose. ExROleR 83%Gwhich WeBbREHRS citicalS/Re (6119, rﬁédmamf;aefhe
m xt ur.es oi ce te"ilt of

ed o
oo SR PRt AT e Vet B el G £ e BB AR gk o 0% or
wat erl2%ewkidsis 2el2® 196 grilicaloslee 85 3P/ .adeanh tegebaudipside A sample
M Xt 8 sgﬁméam BbSsvraeh IBAYY d}ar%crégd NDHC was
per f or ne escribed in exanple 2 subject to the
foll owi ng nodi fications: A 60 ppm sw ngle extract + 60
ppm Nar DHBY ihtePpqigtion, hméemes@bmo mpaiebsudiveise aasRAliRdent to
to 2. r The 2.25% sucrose concentrati on was
sel ec?g)lg/oo%%bsgjé'%s%ht ly Iess than the interpol ated
d8ded i ndividual effects of the sweetness
| soi @x&u’ﬂ&éﬁ2@5S&/@etﬁégéfo@gfévi@&d@ﬂ%te‘?\’\eet ness enhancer :
0. 5% ( 0 7
SW n alfec ' S = :
Nar DHC (control exarrpl e 12A). The 2 ppm NDHC + 60 ppm

swi ngl e eége(n@é‘l&e ('lZOQJQm? @%&ﬁ,r@'ﬁm\{\@é ppm, 60 ppm) in water samples

15  were evaluated for isointensity to sucrose solutions in a concentration of 0-1.5%

D

using a modified version of paired comparison method described in example 4. The
stevioside samples were compared to either 0%, 0.5%, 1% or 1.5% sucrose. The
results are indicated in the table below.

Stevioside [ppm] Result of comparison Sucrose [% wi/wti]
20 weakly sweeter 0
20 notably less sweet 0.5
30 weakly sweeter 0
30 isosweet 0.5
30 significantly less sweet 1
40 notably sweeter 0.5
40 less sweet 1
50 sweeter 0.5
50 isosweet 1
50 significantly less sweet 1.5
60 notably sweeter 1
60 less sweet 1.5
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significantly |l ess sweet than 2.25% sucrose, as shown

in the table below. This result shows that the m xture
wobkomsmeesaness enhancers in water (w thout addi PCDOHRI07/000521

sucrose) was bel ow the sunmed-up sweetness of each

ingredient. Further it is noted that the sweetness

enhancer $he20 prie sfedesidroramplenwarcaveeter Hhap D¥heucrose biidass swveet

SVe Gt DEBSY, fs@cr@sféng&wés @a?s@ a&tectém;am@ée@ Tla%'do e o ppff Hi‘s’févw's%é
- contr oI For c
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NRHGE t
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f ol IIRIVeR) B ddr |Se%(9$qﬁy§nte@0\9mn NDRIGO-PrEGieyipsids RRmplE avas

ext igwsiveet t¢+p% RAcHIANANgnifiBarti@ 16 sWBSt AN 86brdsR. Fnd B8%pm
SucCr ose ance{g}frat on

pas B AT o SRRV IR HBrosRang g apeeten 1.5%
1i0ngrsediosmt Acordingy the 60 Bprp pieviNERHCsqreptawad detdriirled-to Be iB69%est
for (69 J@p aet (exanple 12C) + 0.5%for 45
ppm Na Z%E%h?é‘%( ﬁt(g@%%,& The enhancer m xture sanple
was i sosweet to the sweetness of 1.75% sucrose, as
shovexalpletiRE - Stvadthedsiot IDHE im@atesi gni fi cant sel ection

( whi Fganklhgn q1e_| sq aLQF % PSQ 5 L\jéb;g}l in Qva erild%{ bEer* hH &%%n Cﬁ e()rg ogf!_stﬂtqh%ensny

1|5nd| cated in the table bel ow Furthernore, this result

shows t haty ARENSMEG DASSsaRipld M &arRien /it @oiﬂtenglﬂﬁo sucrose

enhancer m xture sanple was at best additive wt
t he SQUEHSI DA cgffcegt{fglprégfeo $-4 % ysihg the ranking method descnbed m

example 3b. The resulis are indicated in the table below.

sucrose solutions NDHC sample R-index | Critical value p-value
[% wiiwi] sweetness %] (%]
0.5% jsosweet 41% 35.39 P<0.05

1% less sweet 5% 35.39 P<0.05

20
An R-index 41%, which is not significantly above the critical value (35.39%),
means that the NDHC sample was isosweet to 0.5% sucrose. An R-index of 5%,
which is below the critical value (35.39%), means the NDHC sample was significantly
less sweet than 1% sucrose.
25

Example 12G — sweetness of sweeiness enhancer mixtures and NDHC in water

Forced choice test of 60 ppm Swingle extract + 60 ppm NarDHC +2 ppm NDHC in

water versus 2.25 % sucrose

30 A forced choice test of a mixture of swingle extract, NarDHC, and NDHC was
performed as described in example 2 subject to the following modifications: A 60
ppm swingle extract + 60 ppm NarDHC + 2 ppm NDHC in water sample was
compared to 2.25% sucrose. The 2.25% sucrose concentration was selected to be
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solution. Exanple 121 - Sweetness of sweetness

enhancer m xtures and NDHC i n aci d/ wat er Ranki ng Test
W@R008042p6Mm swi ngl e extract + 60 ppm Nar DHC + 2P@peHRIDRAC00521

in 0.1425%citric/water, determ ning its sucrose
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which is significantly above the critical value

( 6'4661% : Tﬁ’éa?ﬁmﬂ\{m{c + B@; piFh ¥Wikg1e e:ktﬂacg+ fﬁg%%jq\%mmd: Qas
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different than the critical value (64.61%, neans the
moxt ur e i Ani rdsbR 30buithdt e AR HRRedt s

sucrose. in O.r1425% citric aciud. Ane Rﬁ&ﬁggﬁé”‘i% 'T?g%te_ﬁ%mhom
bel ovidaign efsuprosel wag helgw thessimmeagup swegingss 9 eash ingraiant.

i n O.FB&E% IS hoted haBbtbe Swadisesh entsansave aé stidhatd ndt &Mance each
sucraq it g%% ifr ' he results show an

[Ye] n@@eﬁgiw}%éﬁn se\(/a\g'g%#g%gggdgg%%}éénganpl e conprising the
sweet ness _enhang:er m xt ur e to_ 1. 5% sucrose a_t a
conCeBhEBdd O Wimitr &fanehstd [T NEABE of pARHSET T Sighificance level
| nher ept wowg gt dhssindanipds Gl t IchSoshyl ZoPNC eNtforicl @Roice)
and gorrsepondi ng gakktesweet nNesscross £ swekieri $ pH
dependert2p. I I e térgo sweet {enhancagp T or rru” at 1 @29 0agd

anad ~ crmmbl A hAavun oan dAoceri hao i
et-ened—econsurables—have-been—desecribedabove in

connection with certain illustrative enbodi nents, it
i s t Example 12H — mixtures - control

Forced choice test of 2 ppm NDHC + 60 ppm Swingle extract + 45 ppm NarDHC in

water versus 1.75 % sucrose

20 A forced choice test of an enhancer mixture sample of NDHC, swingle
extract and NarDHC was performed as described in example 2 subject to the
following modifications:

2 ppm NDHC + 60 ppm swingle extract + 45 ppm NarDHC in water was

25 compared to 1.75% sucrose. The 1.75% sucrose concentration was selected
based on adding the sweetness of the individual ingredients: 0.5% for 2 ppm
NDHC (example 12F) + 0.75% for 60 ppm swingle extract (example 12C) +
0.5% for 45 ppm NarDHC (example 12A).

30 The enhancer mixture sample was isosweet to the sweetness of 1.75%
sucrose, as shown by the statistically non-significant selection (which indicates
choice purely by chance) of the sucrose solution as being sweeter in the results
indicated in the table below.
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understood that other simlar enbodi nents nay be used
or nodifications and additions nay be nmade to the

waleasninesd enbodi nents for performng the sarrePCT/CH2007/000521

function. Further, all enbodiments disclosed are no
necessar i FytismpRethisresultshews,that tagsweginessef t%%@ﬁ”ﬂ?é‘ﬁ? gfthe
may bemhaasebnixese sange oxg aiebebirlditi@switedt the addition of sucrose to the
char actf rllStI cs. Variations can be nade by one havi ng
ordinary skill in the art w thout departing fromthe
spirit and scope of the disclosure. Therefore, the

sweetRE&Es IR 6 béHeﬂé{é JUNOFBerrl hapdiRied SM&gnificance level
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in a cordance wth the recijt ati @assaéetbthe atft ached
clains. Crai ns: 1. 1&8/¥weet ened cons&d®bl e conpri $=N.G0&A)
at | east 0.0001% of at | east one sweet ener,| wherein
sdi d sweetener includes sucrose, fructose, glucose,

hi gg ElaHpIcORE- SddhesY Bf%eeﬁﬁﬁﬁerﬁféﬁéé? mix PSR NDHC in acid/water

neot anmzs%witnadmsg detsammh@m $Lerose nsomtenibtvn at [ ons

t hereof, wherein said at | east one sweetener or
sweet ener conbination is present in a concentration

alfbve t he Asrewiernt §8 ppraswinglesurtrads &8 RpndNarPHG + 2 ppm NDHC in
concemi4aati @Ac adidve@sind @)9§Mﬁ(§§e v e@ﬁ(&aﬁé@h%ﬁsonﬁt@ﬁ’sut@)ﬁo

at least o sweet ness g ect
gr oup SUCTPRR ?@Ht‘oﬂa in& C%&"r’]%ﬁg Z) /(hjg %d'sc)é) ﬁ%crﬂ contalnlng citric
nmogr oaxictas OM425%iusigd theeariirgotethadudessribsd thesxamplewdd. The results are

extr aiﬁ&icat&ntiﬁYHeQ%IQBeIO\ﬁ.nd rebaudi osi de A,

15
sucrose solutions | sample sweetness | R-index Critical value p-value
[% wt/wt] [%] [%]
0% sweeter 97% 64.61 P<0.05
1.5% isosweet 56% 64.61 P<0.05
2.5% less sweet 7% 35.39 P<0.05

An R-index 97%, which is significantly above the critical value (64.61%),
means that the mixture in 0.1425% citric acid was sweeter than 0% sucrose in
0.1425% citric acid. An R-index of 56%, which is not significantly different than the

20  critical value (64.61%), means the mixture in 0.1425% citric acid was isosweet with
1.5% sucrose in 0.1425% citric acid.

An R-index 7%, far below the critical value (35.39%), means the mixture in
0.1425% citric acid was less sweet than 2.5% sucrose + 0.1425% citric acid.
25
The results show an isointensity in sweetness of the sample comprising the
sweetness enhancer mixture to 1.5% sucrose at a concentration of 0.1425% citric
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wherei n each sweetness enhancer is present in a
concentration near its sweetness detection threshold,

wanwsokesei n for naringin di hydrochal cone _t hi SPCT/CH2007/000521
concentration is from2 to 60 ppm for  rubusoside from
1.4 ppr) sfowhg it nierehsweetiess atabdt cirttacidroneedtrpiomand 80

ppm for i > ppm  for
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sweet ened consumabl e of cl ai m R@rl si ng

smetm'm@ha%@we@@n@&e&dﬂ rﬁaﬂh? SCQP%WCE%H%'?@WH&G

of nogeiREbs ths atRiohdtgdi@mext ract, rubusosi de, rubus
efg ract, rebaudi oside A, and st evi osi de.
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9. The sweet ened consumabl e of any one of clains 1 to
7 conprising three of the sweetness enhancers. 10. The
wewmmenensd consunmabl e of any one of clains 1 tBPCPCH2007/000521

addi tionally conprising neohesperidin di hydrochal cone

in aC@ngentration from1l to 5 ppm 11. The sweetened
consumabl e of any one of the previous clains which is

a beverage. 12. The beverage of claiml 1 additionally
conpni si ngswakded persufliabledbfpbigchal cone in a

conoentrajon  Lolfbobiy. & AR i ARk hod of

sweet eni ng consunables uti east 0.0001%

of at | east one sweetener, wherein said sweetener

i ncl udes sucr Q&eneinfsratﬂ:slvm‘étélnerghms ucrbiegiudidsec§iossse, high
corn syrup, c r :

cryihritol, xylReRyidh ety bd S 0B, Rinc L HHfiRSe.
acesul f ane potREiURyYlitels papritaheorbiiab drosiigd, acesitipaie pgigssium,
sacchari ne, omsgaltenadotapms stdaiosep§acchgrinatorlcombihatidng thereof,
ggeet ness enhancer selected fromthe group consisting

of naringin di hydrochal cone, nogroside V, swingle
extract, rubudGsiecsaidaiiRast QRsIVaRiENer PR BARFINGE FefRbInatig ¢

st evi osi de, wpessentin 8 aaitestvation aiews trerdnantness dedeqtivethesshold in

in a concent r%taoaéenf?%néttegst%g@éé%w%@&gsgé }39{
rochal cone

threshol d, and wherein for naringin dihy
this concentration is from2 to 60 ppm for
A@busosi daf r omt least ohe sE&tpgsaentianrersaloded &mnitizecgrofy aomsigting

to 80 ppm f ol AREEIAHIErochalcone, mogroside V, swingle extract,
rubusoside, rubus extract, stevioside, and rebaudioside A,

wherein each sweetness enhancer is present in a concentration near
20 its sweetness detection threshold, and wherein for naringin

dihydrochalcone this concentration is from 2 to 60 ppm, for rubusoside

from 1.4 ppm to 56 ppm, for rubus extract from 2 ppm to 80 ppm, for

mogroside V from 0.4 ppm to 12.5 ppm, for swingle extract from 2 to

60 ppm, for stevioside from 2 to 60 ppm, and for rebaudioside A from
25 1 to 30 ppm.

2. The sweetened consumable of claim 1 comprising naringin dihydrochalcone
as a sweetness enhancer.

30 3. The sweetened consumable of any one of claims 1 or 2 comprising
rubusoside or rubus extract as a sweetness enhancer.

4. The sweetened consumable of claim 1 or 2 comprising mogroside V or
swinglé extract as a sweetness enhancer.
35
5. The sweetened consumable of claim 1 or 2 comprising rebaudioside A as a
sweetness enhancer.
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Vfrom0.4 to 12.5 ppm for swingle extract from2 to
60 ppm for stevioside from2 to 60 ppm and for

wo eiandizeci de A rom 1 to 30 ppm are adm xed tBCEHCH2007/000521
consunabl e.

10

15

20

25

30

35

6.

10.

1.

12.

13.

The sweetened consumable of claim 1 or 2 comprising stevioside as a
sweetness enhancer.

The sweetened consumable of any one of claims 1 to 6 comprising two of the
sweetness enhancers.

The sweetened consumable of claim 2 comprising a second sweetness -
enhancer selected from the group consisting of mogroside V, swingle exiract,
rubusoside, rubus extract, rebaudioside A, and stevioside.

The sweetened consumable of any one of claims 1 to 7 comprising three of
the sweetness enhancers.

The sweetened consumable of any one of claims 1 to 9 additionally
comprising neohesperidin dihydrochalcone in a concentration from 1 to 5
ppm.

The sweetened consumable of any one of the previous claims which is a
beverage.

The beverage of claim 11 additionally comprising neohesperidin
dihydrochalcone in a concentration from 1 to 2 ppm.

A method of sweetening consumables utilizing
a) at least 0.0001% of at least one sweetener,

wherein said sweetener includes sucrose, fructose, glucose, high
fructose corn syrup, corn syrup, xylose, arabinose, rhamnose,
erythritol, xylito!, mannitol, sorbitol, inositol, acesulfame potassium,
aspartame, neotame, sucralose, saccharine, or combinations thereof,

b) at least one sweetness enhancer selected from the group consisting
of naringin dihydrochalcone, mogroside V, swingle extract,
rubusoside, rubus extract, rebaudioside A and stevioside,

wherein each sweetness enhancer is present in a concentration near

its sweetness detection threshold, and wherein for naringin
dihydrochalcone this concentration is from 2 to 60 ppm, for rubusoside
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from 1.4 to 56 ppm, for rubus extract from 2 to 80 ppm, for mogroside
V from 0.4 to 12.5 ppm, for swingle extract from 2 to 60 ppm, for
stevioside from 2 to 60 ppm, and for rebaudioside A rom 1 to 30 ppm,
are admixed to a consumable.

67



