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CONSUMABLES TECHNI CAL FI ELD Di scl osed are sweet ened
consumabl es and nethods of form ng said sweetened

waeonsumakl es that conprise certain sweet eners BImCA2008/000253

conpound of forrmula (1) (including trilobatin and HDG
in a concentration near its sweetness detection
threshold to enhance the sweet ness. BACKGROUND
Trilobatin is a natural dihydrochal cone type sweetener
that occurs in the Chinese sweet tea plant Lithocarpus
pol ystachyus, the | eaves of which have been consuned
as sweet tea in the soutGONSUWMABLESf or centuries. |t
has al so been found in the apple species Ml us
trilobata, and fromthis source the nanme trilobatin
was derived. Trilobatin was first chemcally

synthesized in 1942 Und?lﬁC{-lNR:ﬁ(ﬁﬂEL' phlorizin. Under
t he nane prunin di hydrochal cone, US 3,087, 821

ARRIsbPER duicttdieg cafsuabBRInGARithddd of Rfiming Baid sWasktdnad
has be%E§used as .a sweetener in concentratio S mqll
SPBIap[es 1aah S RESE CRBI eI Re AT = coreng gt fopmiia (1)
dhdlyding tridlatio aed KDG) et acdhcghtratios indar itskd@ptriess deteetimmrihreshold
&%@9&%&?%e¥ﬂ@kﬂ@§? be synthesized from hesperidin,

I C

I's present in peels/fruit of Citrus sinensis L
(Rut aceae), commonly known as sweet orange and C
reticulata, commonly known as tangerine or mandarin.
The synthesis of HDG naypghekpgduNmed by reduction of
hesperidin in dilute al kali which yields hesperidin
di hydrochal cone, followed by partial hydrolysis,
TiloBatin iBy raeirsl dydRyehalceticstypd swesktarer tatrobiurs ineble Chinese sweet

?enaza/lanrﬁ ’Liti)gcafr;gjurs%owgg'ch}tu%,r the leaves of which have been consumed as sweet
tea in the south of China for centuries. It has also been found in the apple species Malus
trilobata, and from this source the name trilobatin was derived. Trilobatin was first
chemically synthesized in 1942 under the name p-phlorizin. Under the name prunin
dihydrochalcone, US 3,087,821 described its use as a sweetener in 1963.

Trilobatin has been used as a sweetener in concentrations well above its sweetness

detection level.

Hesperetin dihydrochalcone 4”-beta-D-glucoside (HDG) is a known sweetener that can
be synthesized from hesperidin, which is present in peels/fruit of Citrus sinensis L.
(Rutaceae), commonly known as sweet orange and C. reticulata, commonly known as
tangerine or mandarin. The synthesis of HDG may be performed by reduction of
hesperidin in dilute alkali which yields hesperidin dihydrochalcone, followed by partial
hydrolysis, either by acid or by a dissolved or immobilized enzyme, to form HDG, for
example as described in US 3,429,873.

Again HDG is used in concentrations well above its sweetness detection level.
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exanpl e as described in US 3,429,873. Again HDG is
used in concentrations well above its sweetness
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conmpounds of fornmula (1) (trilobatin and HDG are

sweet ness enhancers and can be used in a | ow
concentration near their sweetness detection threshold

in conbination with certain svveeteners i ncl udi ng the
sugars sucrose, fructose, glucose, h fructose corn
Appligant sopisingly fognd mttmuad@ofgbmm i) (trilepatisand HDG) are
arabl nose c@hﬁ:&r&ﬂln% their sweetness
é‘:‘?"’)??tﬂ??st qhaﬁQéer F &lpmﬁ‘gﬁ%édhﬁ sor i tol arl n103| tol,
alatécmmthaasmfﬁ||r(cctahblB@t@et\'@ﬁh@ﬁga'ﬂ\éwﬁeteﬁgrﬁa!ﬂ?'E\WBQ the sugars’
%ﬁgrto?é‘rz uct%§§ rgfl'ué?%@ hiG L SRECRAT synd (cbMaiMgdnesk BRd glucose),

SS sweet eners. SUMVARY Pr OVI

ixylos@eraRinose13ndhameeses Hecsugaraleriels Ly REithry gﬁn@a%'togﬁomltoh
a‘?\a% Polo%]’(% GRS é%\feeﬁatnefs@%iek adpRartamechédighe, sucralose, and

i ncl u g natural and artifjci sweet eners, wherein
®

S‘GPQ!‘aﬁ% eRRance the sRetness Of sl sw?qt?ftetr%se gl ucose,

~high fructose corn syrup,corn syrup, xylose,

ar abi nose, rhammose, erythritol, xylitol, mannitol
sorbitol, inositol, acesulfane potassium aspartane,
neot ane, sucral ose, sacchaBUNBARY conbi nati ons

t hereof, wherein said at | east one sweetener or
Fredtieaare tloofolbowiagi on is present in a concentration
above the sweetness detection threshold in a

?ﬂ&%‘;}}ee 21-,59? ,?gun{a%fgsé {,{p$,g|§&/eet to 2% sucrose, and b)

corrpoun wherein Rl is selected
from the 9LPKESIOOT1% (wWig) 6Ffat (Qdstedhe sWekiEneq irtiugihgi reatural and

artificial sweeteners,

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

least isosweet to 2% sucrose, and

b) a compound of formula (1),

OH OH

OH O ),
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sel ected fromthe group consisting of Hand O4 Rl and
R2 conprise at | east one OH group, and when R1L is OH

wa tvesri48239 s H (trilobatin), and when Rl i s OCHETEI0082000253
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is OH (HDG, wherein the conpound of formula (1) is
present in a concentration near its sweetness
detection threshold, and wherein the trilobatin
concentration in consumables is from3 to 200 ppm and
i n consumabl es that are dairy products, dairy-derived

pr Odugfhéreﬂ% @ge% a'f.roﬁhﬂﬁgrowgéeﬁg@mgt& ObFarfd O0H] Gna Rt

to 75 erein

L
consuﬁﬁlﬁptéé froen the graup cangiYing @f H@!ﬁd%j'ﬁ[# % I %g{ﬁ'nﬁﬁ%‘? g deast one
t hat @iegdab ahdWRAUR'tS OHReN R idet (tniethtip), add ethen &\ i OCHs then

dairy-glt e products, is f 1
@aﬁﬁhgabh\é)e p [ roml ppmto 75 ppm

Trilo are used in a concentration near
their respective sweetness threshol ds which may vary

A/P}eqélﬁ El'%ré\?grf 0996‘ §Hﬂﬁ|tiﬁ|§ B1) @Spre it In DeshcbtFation near its sweetness

ernat | | obatin may be present in a
cdetrction thagsh 8% P'P‘bmS to 150 or from3 to 100 ppmin
the consumable, or from 10 ppmto 750 ppm 10 ppmto

‘88 e {Ti bgﬁwnélo Qe M Bonstm&Wiés |E‘Proﬁp9tom@ppilro aﬁ@m
e e

dabdotsAk Fro R ppHe tdD7 5B, %ndAIternatlver, in a
consunabl e which has a pH below 6.5, the trilobatin

concentration may be from6 to 300 ppm in a
owins eimetd DGHiootertratiominmangmnablesss tipmed I¢UPPM.t he

t L1408 duhabRAGER LFAdAiIQ HridktsPaifyL diivEd prRdd€ld apd Bairy-alternative
products, is from 1 ppm to 75 ppm.

Trilobatin or HDG are used in a concentration near their respective sweetness
thresholds which may vary in different consumables as described herein.

Alternatively, trilobatin may be present in a concentration from 3 to 150 or from 3 to 100
ppm in the consumable, or from 10 ppm to 750 ppm, 10 ppm to 700 ppm, 10 ppm to 650
ppm, 10 ppm to 600 ppm, 10 ppm to 550 ppm, or 10 to 500 ppm when used in
consumables that are dairy products, dairy-derived products or dairy-alternative

products.

Alternatively, in a consumable which has a pH below 6.5, the trilobatin concentration
may be from 6 to 300 ppm; in a consumable which has a pH below 5 or below 4, the

trilobatin concentration may be from 6 to 400 ppm.

Alternatively, HDG may be present in a concentration from 0.3 to 15 or from 0.3 to 10
ppm in the consumable, or from 1 ppm to 75 ppm, 1 ppm to 70 ppm, 1 ppm to 65 ppm, 1
ppm to 60 ppm, 1 ppm to 55 ppm, or 1 to 50 ppm when used in consumables that are
dairy products, dairy-derived products or dairy-alternative products.
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1 ppmto 65 ppm 1 ppmto 60 ppm 1 ppmto 55 ppm or
1 to 50 ppm when used in consumables that are dairy
products, dairy-derived products or dairy-alternative
products. Alternatively, in a consumabl e which has a pH
bel ow 6.5, the HDG concentration nay be from0.6 to 30

%&n?ntah elﬂﬁbg NSANTRRbLE Wéﬁﬁas@ﬁl—i BelBiW é’@ltﬁéﬂHéG &hc&ﬁ’rla%\ﬁ may be

concent rati on na

X rom O.
fom qh¢o 3herMeinaropsymamiawhis GFS pPErReloW\py eq‘r%eﬁ’wt‘ﬁ Ehe HDG

CBRBRHERorPhaf 88 o € )40 pri.ri | obatin. (3) The
sweet ened consunmable of item 1 wherein the conpound of

formula (1) is hesperitin dihydrochal cone
42y Tret sweBtarled cossuieabieHpiGEm { whergingbgeanapritid @b FEmHAK TS
qﬁogg(eln described including initenms (1)-(3) that is
a er - based consumabl e including but not limted to
beverage, water, aqueous beverage, enhanced /slightly
S(Eﬁ'ﬁ‘eeéwﬁétdmﬂ%ndmhaﬁre oftilemet wheremttbe coropaundredfasaula (1) is
ever a 0 rbonat ed water,
?}BSP*W \I\éwg romg]?%rpdjrll%ﬁig[)rg F@gﬁHR@Z drink, alcoholic
drink, beer, wine, liquor, fruit drink, juice, fruit

I luja % %w?gtgg@d .?(g'lesﬁn%aglb(‘a@ hekHrO@éstcﬁlﬁédiEcludmj fnaemst(@p(3) that is a
n

(haleienased saturibie BauaRe btk P BV daed PR T agRRus

avemgbaatancid /slight!p yweglencdrwatendrinkminera W@t}_eérPafW?ﬁe

J b'“%vgr%ggv\@c}nec{arlpcﬂﬁféa Be@@ragé rdé?ﬁonb@@ wabH Sfitwatéh @&Sd!rﬁﬁ; non-

ressin 0
el ngius i pesiaire. Bt 10k SHOC BUTRUER G veostabl
g8 iréthideihk, Q:Bffé@ aéd erack esangreen tamndoogfeheherbaliiga, zncoa (water-

COf L g)g alct%gﬁgmm §ﬁee9%39 JRRAES o alHASEABNKS QAR frozEffruit,

frozen fruit juice, water-based ice, fru1t ice, sorbet, dressing, salad dressing, sauce,
soup, and beverage botanical materials (whole or ground), or instant powder for
reconstitution (coffee beans, ground coffee, instant coffee, cocoa beans, cocoa powder,

instant cocoa, tea leaves, instant tea powder).

(5) A sweetened consumable as herein described including in items (1) to (3) thatis a
solid dry consumable including but not limited to cereals, baked food products, biscuits,
bread, breakfast cereal, cereal bar, energy bars/nutritional bars, granola, cakes, cookies,
crackers, donuts, muffins, pastries, confectioneries, chewing gum, chocolate, fondant,

hard candy, marshmallow, pressed tablets, snack foods, botanical materials (whole or

ground), and instant powders for reconstitution.

(6) A sweetened consumable as herein described including in items (1) to (3) which is a
dairy product, dairy-derived product or dairy-alternative product as herein described,
including but not limited to milk, fluid milk, cultured milk product, cultured and
noncultured dairy-based drink, cultured milk product cultured with lactobacillus, yoghurt,
yoghurt-based beverage, smoothy, lassi, milk shake, acidified milk, acidified milk
beverage, butter milk, kefir, milk-based beverages, milk/juice blend, fermented milk
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(5) A sweetened consumabl e as herein described
including initens (1) to (3) that is a solid dry
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food products, biscuits, bread, breakfast cereal,
cereal bar, energy bars/nutritional bars, granola,
cakes, cookies, crackers, donuts, nuffins, pastries,
confectioneries, chewing gum chocol ate, fondant, hard
candy, mar shmal | ow, pressed tablets, snack foods,

goe\xg gq ec'??atn?rdegéeﬁ't eré‘anwd EQIHH‘@)essﬁadcdtt%é 8itese, frozen

reéconstir'tution sweet ened consunabl e
aoghet, @pnntu@sr@ﬁurw@dsqvmnboﬁfﬁ*gjwﬁrﬁ“"iktdaﬂ‘% (1) to (3)
which is a dairy product, dairy-derived product or

: ﬁ%}}‘éﬂ?#ﬁﬁﬁ{}?grﬁ\éﬁa [aor%g;f% c?' g’es'éﬁt?%' |H?|?(ﬁ§%5r:1#)<ﬁ% of items (1) to (6)

casitpuisied ahiebst opedaither sweethessreshiange selested fremtarigroup consisting
d(ﬂ'nraxn ﬁ?drg{:ﬂd%ne CerérHEnSé’Vn%\Mk%@ eREHE trulsugobide adbud éxdtract,

i QU o TR T
f@vlrdétr{@ey entegeer ibptdsent imial doncdm‘éilcm naar It$< S\M%@QSS detection
Ereeéb qg rﬂ%'%re's fn}ﬁj r{ath if dmygr'aghaléoeﬁ%%m ffd) 60 ﬂ)dﬁbqyﬁhﬁ%SMe from

our

d
Cbl’r aydo 66 @g@;\efor fqb@g extragd gﬁmr2t PPNy E’}/BOI?H”E °rr’lr"€%gﬂ$$¥ from 0.4
S B 120K prﬂW@r §WiR§le Bidrict domitkto 60 Hpmirs sesatositiedrom 2 to 60 ppm,

RIS b SRR R S SR ©

sweet ness enhancer selected fromthe group consisting

o&i‘? R%We@t% %9&%\69{ Behal I'f‘e%?ﬁdeémgéd)ﬁicﬂﬁmﬁ,m #¥n 1Y), omprising 2 to

us OSI rubus extract, stevioside,
r@bm!ﬂﬂé@%d'mdfaﬁﬂ"qqflﬁc or conbi nations t her eof,
wherein each further sweetness enhancer is present in
ncentration n t:
57 BRI S P B EBleras, Trlf BELAEES,AEL R AP (1), cgmprieing 1.4
2ptro tcﬁﬁﬁ ppTyubusesidedR BRI 89 PW‘!PUﬂ eiSﬁS?ﬁ to 56 ppm
for rubus extract from2 ppmto 80 ppm for nogroside

e BRI B3B8 o

ppm to 12.5 ppm mogroside V or 2 to 60 ppm swmgle extract.

| (11) A sweetened consumable as herein described, including in item (7), comprising 1 to

30 ppm rebaudioside A.

(12) A sweetened consumable as herein described, including in item (7), comprising 2 to

60 ppm stevioside.

(13) A sweetened consumable as herein described, including in item (7), comprising 1 to

5 ppm neohesperidin dihydrochalcone.

(14) A sweetened consumable as herein described, including in item (7), comprising two
of the further sweetness enhancers selected from the group consisting of naringin
dihydrochalcone, mogroside V, swingle extract, rubusoside, rubus extract, stevioside,
rebaudioside A, and neohesperidin dihydrochalcone.
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for rebaudioside Afrom1l to 30 ppm and for NHDC from
1to5 ppm (8) A sweetened consunable as herein

walzmsniseed, including in item (7), conprising BCT/OHS08/000253
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ppm naringi n di hydrochal cone. (9) A sweetened

consunmabl e as herein described, including initem(7),

conprising 1.4 ppmto 56 ppm rubusoside or 2 ppmto 80

ppm rubus extract. (10) A sweetened consumabl e as

herei n described, including in item(7), conprising

0.4 ppmto 12.5 ppmnogroside V or 2 to 60 ppm sw ngl e

extract. g 1 1) A sweetened consumabl e as herei .

G450 A BplereH SPURITRPIA 5 FArRMOEITIDCEdRPPIag T (14). wherein one

ﬁramh_ée@wéd ls@é%td@ss/bnhélla,éé)s iA selyereti roatthe araproabsistingof mogroside
ein described in ' 1N, i )

(5 B Gray T Bureate: (Bl dutdds SleiBEt) e SRS Wt ot

héurthienswietoessisatiandenis| setticied fiom thegreyprensisigRfingphigperidin

t QimydieeRaIbGRPaRRFinglh Bingdlayti@mBal cone. (14) A
sweet ened consumabl e as herein described, including in

item (7), conprising two of the further sweetness
ente) icaveetaedeohandbleas hdrein gesuibed ovichsisiarpverfage.
nari ngi n di hydrochal cone, nogroside V, sw ngle
extract, rubusoside, rubus extract, steyioside, .

r éAdcheysrage aa herginidersipre fetudignn H‘F'H;%@)o%cﬁ*&|°86'}¥e°.°(@§?'"g
AnsyRabendsl dmpaotEddne i cheeairationdser i ke2lpprnncl udi ng
initem(14), wherein one of the further sweetness
enhancers is selected fromthe group consisting of

mytH) dsmettholy of swaaterling eosumables woergosi de, rubus

?é? [ acty 1e54tQV00R% bl at [caBRYHI QRkfdBerNincRidmhgtraturaltdha artificial

urther sweet ness enhancer is selected fromthe group
consi sEVABEBF Sneohesperi di n di hydr ochal cone and
nar i ngiwhefdimyaid swestbmnireludes sucrose, fructose, glucose, high fructose corn

syrup, corn syrup, xylose, arabinose, rhamnose, erythritol, xylitol, 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

least isosweet to 2% sucrose, and

b) a compound of formula (1)

OH OH

OH O (1),

wherein R' is selected from the group consisting of OH and OCH,, and R%is
selected from the group consisting of H and OH, R' and R? comprise at least one
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(16) A sweetened consunmabl e as herein described, which
is a beverage. (17) A beverage as herein described,
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neohesperi di n di hydrochal cone in a concentration from
1to 2 ppm (18) A nethod of sweetening consumabl es
wherein: a) at |east 0.0001 % of at |east one

sweet ener, including natural and artificia

sweet eners, wherein said sweetener includes sucrose,

fruct qgg 9 &Jgum@h PRIQ gH meﬁ RS & 1§ BFildbStH) Whd mnrw is OCH; then

syrup, % ar ab I nose, rhammose, erythritol,
xyl it g%’ F’PEHHQ@F . sorbitol, inositol, acesulfame
potaSS|un1 aspart ane, neotane sucralose sacchari ne,

or ¢o W ie I;hoen(fc’o Q)%Eg 8? forr%g Lﬁtsnprggénq maé cén%%ﬁt'i'at%ﬂ%ear its

sweet enet HOERET

concerswegtness detsetion thigshadwedtness det ectl on threshol d

in a concentration at |east isosweet to 2% sucrose,

and b) a co

ol e utterein B RSt sl oBRrat i OaTeahi fa o 20040™.

R2 is andlaadﬁrecbrfsnmablehmagamqampwslusts|dayydenvedaprddm and

R1 an vvhen R1

e (}I%taﬁi aﬁ%ggtr \)es‘;ﬁ| ?‘L{cté @t@ ggmm ang "

t hen Rehergn g HOGPgId CWE?tW”t'%EO%WEB@ﬁ&qump&rtﬁﬁpé’pm and in

<(:| 1) i Scoﬁﬁlﬁﬁﬁlés thit dre @am@aﬂmcﬁé, !darng% -Bérdied Iprcﬁigﬁtmﬂrdasfgalternatlve
etectio erein for trilobatin sa

conceﬁ??éhf ﬁoW‘J%ﬂgagg%?%g’is from3 to 200 ppm and

and in consumabl es that are dairy products,

A3k L¥mPeR 1ty § domdupthisfd s and

Alternatively, trilobatin may be present in a concentration from 3 to 150 or from 3 to 100
ppm in the consumable, or from 10 ppm to 750 ppm, 10 ppm to 700 ppm, 10 ppm to 650
ppm, 10 ppm to 600 ppm, 10 ppm to 550 ppm, or 10 to 500 ppm when used in
consumables that are dairy products, dairy-derived products or dairy-alternative
products.

Alternatively, in a consumable which has a pH below 6.5, trilobatin may be present in a
concentration from 6 to 300 ppm; in a consumable which has a pH below 5, or below 4,
trilobatin may be present in a concentration from 6 to 400 ppm.

‘Alternatively, HDG may be present in a concentration from 0.3 to 15 or from 0.3 to 10
ppm in the consumable, or from 1 ppm to 75 ppm, 1 ppm to 70 ppm, 1 ppm to 65 ppm, 1
ppm to 60 ppm, 1 ppm to 55 ppm, or 1 to 50 ppm when used in consumables that are

" dairy products, dairy-derived products or dairy-alternative products.

Alternatively, in a consumable which has a pH below 6.5, the HDG may be present in a
concentration from 0.6 to 30 ppm; in a consumable which has a pH below 5, or below 4,
the HDG may be present in a concentration from 0.6 to 40 ppm.
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dairy-al ternative products is from10 ppmto 750 ppm
and wherein for HDG said concentration i n consunmabl es

WO 308/1432390. 3 to 20 ppm and in consunmabl es t hatCTaCB2008/000253
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dairy products, dairy-derived products and
dairy-alternative products is from1l ppmto 75 ppm
are adm xed to a consunable. Alternatively, trilobatin
may be present in a concentration from3 to 150 or
fron13 to 100 ppmin the consumable, or from10 ppmto

Q) ;gglahoﬁ%s%%lﬁ Qegcgggcgmud% iR REM 6?8 %Qhé’r%np%gmﬁlﬂf@

pm (0] ppm
L%défajxfpfﬁ 95 @h@éﬁ&@?@@hem S%?“ée%ﬁ?m;}h%wekii%?'?'ﬁ'”g °f nar 'ngm
ChahydyooHEIChIVE Gnddif EBIHECY Sswiriglel@tiayt, albuessidd, invies @kt cdtevioside,

Al ternpat|vel NHb& consunmabl e whi ch has a pH bel ow
debdlqdef g

'n may be present in a concentration from
6 to 300 ppmy in a consumabl e which has a pH below 5 ,

Qfheh&h ‘é\%rf"enhahﬁérl i® Bl%%ér‘& iR YomnRstmadar itdlswWeetness detection
concentration tivel

RSB0 gL oA formanache BRIRETAENG om £18 B B Joryubigpside from
f1.0ppi 13 56 pprhOfop pubus extrdoe fromr2sppmatol 89, ppor, férrmoogrdsiqevhfrioo 0.4

pp%rrp&f% 51%[.?? %rt %v Z@e Q%d %orﬂpﬂ’ggs §ﬁ1 %@ﬁavﬂ)glgg [ﬁ]anOZ @%O ppm,
9W§Qﬁ'#gq>5&? A fram 1at|°e°’0d>&m ynﬁqua%{g from ditp p-PREY: i ved

products or dairy-alternative products. Al ternatively,

t he .H
SEorBHESRRE ST e Beie T deer e PShEo B gy g iR 1o
coaseanidin @ competnded sormufa(1bisdroanp souree, itedyohe memlwaﬂé

h€§¥eob&' &Er@&@&‘?roﬂnrhn? sBOrE %Mdmg'a%btéﬁlénﬁgh&dr@e to 40
| udl

(I 9). A as hérein des ﬁ%ﬂ

o bl S patHara Sevicr SRS PYics S HniEd abigp Bfesves of

| gt tarpuepatystarhges (Chlese bwektftea)ant ipertg odepves @ an spplagpecies,
i ‘Yol Seies including Malus trilobata.

HDG may be synthesized or derived from reaction of its precursor hesperidin, which may
be synthesized or extracted from any source including a botanical source. Said botanical
source includes the peels and fruit of Citrus sinensis L. (Rutaceae), commonly known as
sweet orange, and C. reticulata, commonly known as tangerine or mandarin.

DETAILED DESCRIPTION

Trilobatin or 1-[4-(beta-D-glucopyranosyloxy)-2,6-dihydroxyphenyl]-3-(4-hydroxyphenyl)-
1-propanone is also known as p-Phlorizin, Phloretin 4'-glucoside, Phloretine-4'-

glucoside, Prunin dihydrochalcone, or p-Phloridzin. Its chemical structure is given below.
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di hydrochal cone, nogroside V, sw ngle extract,
rubusosi de, rubus extract, stevioside, rebaudi oside A,

woads/NiEX3, wherei n each enhancer is present i rPGI/CH2008/000253
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concentration near its sweetness detection threshol d,
which is for naringin dihydrochal cone from2 to 60
ppm for rubusoside from1l.4 ppmto 56 ppm for rubus
extract from2 ppmto 80 ppm for nogroside V fromoO0.4
ppmto 12.5 ppm for swingle extract from2 to 60 ppm
for stevioside from2 ®b 60Hppm for rebaudi oside A
from1l to 30 ppmpy@pd for NHDC from1l to 5 ppm
Consunabl es and net hods Herein described, including in
any one of itens 1)ﬁto 19), may contain a conpound
of formula (1) fr any source, it may be chem cally
synt hesi zed or extracted from@Ry sourse Qe uding a
bot ani cal source. For tr at i n, sai Ot ani ca

source includes but is n ited tesparts or |eaves
of Lithocarpus polystachyus (dji neSe sweet tea) and
parts or | eaves of an appl®Hsp®ci es, said apple

speci es including Malus tlobata. HDG may be

synt hesi zed or derived fromreaction of its precursor
He3@er heliperitimdlihgdroctericobe 45 hetatikglugesitieos alsetknawn asl 114-01R-

C
A esRA TSIk B UG Ryt R ey FOULE esdRlfheny)-1-propanone
Giherchemisiahgnistuse pf HPRug giverakglow.commonl y known as sweet
orange, and C. reticulata, commonly known as tangerine
or mandarin. DETAI LEDHDESERI PTION Tril obatin or
1- [ 4- (bet a- D- gl yapgyrangsyl oxy) - 2, 6- di hydr oxyphenyl ] - 3
- (4- hydr oxyphenyl ) - 1-ﬂf§panone is al so known as
p- Phl ori zi n, Ph%ﬁLeLi ' - gl ucosi de, 5h|oretine-4'-
gl ucosi de, Prun ' di I@ndr ochal cone, or p- Phl ori dzi n.
I'ts chemical structure.js~gi-¥h bel g HS6r
hesperitin dihydrochalcone§4"-beta{D-Q[ucoside is also
known as 1-[4-( -Dgluco‘%réhgs?%ox?¥yf

OH O

The sweetness detection threshold for trilobatin, HDG and optional enhancers 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 low
concentration of 0.4%, others need at least 0.7%, or at least 1% 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.

A concentration near a sweetness enhancer’'s sweetness detection threshold is defined
herein as a concentration with an isointensity to sucrose of up to 1% sucrose or lower,
for example, up to 0.8%, up to 0.75 %, up to 0.7%, or up to 0.5% sucrose, as detected

by sweet sensitive panelists.
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trilobatin, HDG and optional enhancers were determ ned
by the applicant. The sweetness detection threshold
varies sonewhat in different individuals. For exanple,
some individuals are able to detect the sweetness of
sucrose in a very |l ow concentration of 0.4% others
need at least 0.7% or at |least 1% or even nore. A

{
7 SR L R bl 4 SRR ne SR oo BB AR Freshor
delder0P aprnoer et188ram. er hip t0Rwraviacaps Nt urer wil |
therefore be higher. A concentration near a sweetness
enhancer's sweetness detection threshold is defined

Wﬂ‘ﬁbﬂe@‘ﬁnp?esc wnﬁcﬁm.m&tio@nammbbam doR€dntaBIsi ftdm 1@ ppm to 750

f ;go%%%%e?ng%étﬁ S t% t%% 3%%%%?%8% c}ﬂ%wgrrl';ve]:jgarr?o%x%r%&glry-glpernatlve
sproduri or eanceetraione ffoimb 9898 Prein stnsur@bles wdthiastis belgw 6.5, or
SRR tEatiOihs f?ong% Wbho pAA Wéﬂr{s%bﬂes @fth bipH rsm& 5 NorMRRAw 4.

its sweetness detection threshold is 3'to O ppm or
3 to 150 ppm or 3 to 100 ppmin consunables Furt her
exanples, without limtation, are trilobatin

CANERIM DI bl Dhsefliconechtat e HDG héhr e BwkatnESy @aiediBh EFeshold is
that are dalg¥ roducts, dairy-derived gucts or
3 3 P

o £324PRBr ¢ R 15pqpaal959§t° PR EHISH As from 6

to 300 ppmin consumables with a pH below 6.5, or
concentrations from6 to 400 ppmin consumables with a
(Hirihel exaniplesowithalt buitationAarediRBrpdrseotrat®na fefrul ppm to 75 ppm in
C{}b’ﬂgﬁrﬂ tf%fhgp%rgga%ogﬁag dary- déM‘Fe%tdFmtsd&to%ﬂ b@él'natlve

or 0,3 to 15 g m, 0 3
tRFodustsy Igm:qqqe@t@{@uﬁﬁgm to 30 ppm in consumables with a pH below 6.5, or

concentrations from 0.6 to 40 ppm in consumables with a pH below 5, or below 4.

A compound of formula (1) (trilobatin, HDG, or a mixture thereof) can be used in various
consumables including but not limited to water-based consumables, solid dry
consumables and dairy products, dairy-derived products and dairy-alternative products.

Water-based consumables include but are not limited to beverage, water, aqueous drink,
enhanced /slightly sweetened water drink, mineral water, carbonated beverage, non-
carbonated beverage, carbonated water, still water, soft drink, non-alcoholic drink,

alcoholic drink, beer, wine, liquor, fruit drink, juice, fruit juice, vegetable juice, broth drink,

- coffee, tea, black tea, green tea, oolong tea, herbal tea, cocoa (water-based), tea-based

drink, coffee-based drink, cocoa-based drink, syrup, frozen fruit, frozen fruit juice, water-
based ice, fruit ice, sorbet, dressing, salad dressing, sauce, soup, and beverage
botanical materials (whole or ground), or instant powder for reconstitution (coffee beans,
ground coffee, instant coffee, cocoa beans, cocoa powder, instant cocoa, tea leaves,

instant tea powder).
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dairy-alternative products, or concentrations fromaO0.6
to 30 ppmin consurmables with a pH below 6.5, or
concentrations fromO0.6 to 40 ppmin consumables with
a pH below 5 , or below 4 . A conpound of fornula (1)
(trilobatin, HDG or a m xture thereof) can be used in
v8olidadng cormnsabizs lirstuderhut arginetlirhited ta sereialspbaked feqsl products,

|tsceur|ts bo%g ddj féaﬂﬁagmegsceréé? lbérd ef&r gy B%%{Tﬁighﬁ%a%ngranola cakes,

alry-deriv ucts and
qukpsmra@?erﬁaldpmés pwf&ruﬁe pasiriass PRTTCHRBBIFSE BIRNIAGBIBChoclate,

| ReLA %a*?&'t:arﬁfyem'a%rhﬂahm/ 16k @ tdAMRUE IsAGEK fobes, %hd botanical

aqueous drink, enhanced 7/slig htly sweet en g
oAl hIP 8 CARHNGr SPGB VSTV P on 85 Fentioned above.

noncar bonat ed bever age, carbonated water, still water,

soft drink | coh
b VSRSl e PO bt gl P v
VGQSltp?{bchlﬁ:té uaueﬁderhreabkbddbﬂs rakd daiof- émenatWearodbbtaclRaltye@nved food
reen tea

(W&fjlé‘fts ng@a)mn?( ggnlg ggoéﬂ O[?alwkatltgr%'a \? &rggtécésé ¢ néam SEStead of dairy
C profein berived frami thi milk pf mpmnfals) penteif framtbotdnicsy ggHreas ey, rice,
| U€ 3 wat er based ice, fruit ice, sorbet, dressing,

d dressing, sauce, soup, and beverage bot ani ca
materials (whole or ground), or instant powder for

g)c i né'lOd Lt G%H){) Qigﬁ\;efd%ﬁo&f%%d V%W ‘éﬁ&n&lﬂfeﬁﬁ@ductﬁﬁélé‘d& but are not

coCcoa beans, cocoa I nstant cocoa

| Graivebto miitks fluagh milk, eca:ltygﬁm@lkpr@ypﬁ gulgﬁrep anshransEB r%%dalry%ased
' Hﬁ d&mGHJﬁ Ak ict 'culmréoe\ﬂltﬁ I@ct@@écﬁi@lssyoghaﬁ{%gﬁmdased

cts scults, bread, break eal cere
D heveraarm FagoBirI2s s Ik ShAGh ZPABR) SR oIS SHrRae, butter mil,

gg%g@ﬁ-%ﬁ%@g%ég% dRilkyLise blebd fferﬂﬁnteﬂarﬁltkrbe&erage icecream,

|1 es chew {

e er 5 Al B e o
b%lﬂrﬁo?@llnnllif&fcérmnaldﬂnl(V\/nol e or ground), and instant

PRI Milk mc?udes burt Fscn%?lsmhédu ttoI @Holg%llges%ﬁ %QEdcoﬁg&\é‘éd milk, evaporated

milk, reduced fat milk, low fat milk, nonfat milk, and milk solids (which may be fat or

nonfat).

For dairy products, dairy-derived products and dairy-alternative products, a useful
concentration near the sweetness detection threshold of trilobatin will be from about 10
to 500 ppm or higher, and may be up to 550 ppm, 600 ppm, 650 ppm, 700 ppm, or 750
ppm; a useful concentration near the sweetness detection threshold of HDG will be from

about 1 to 50 ppm or higher, and may be up to 55 ppm, 60 ppm, 65 ppm, 70 ppm, or 75
ppm.

The isointensity of various trilobatin concentrations was determined in water, and 100
ppm trilobatin was isosweet to 0.5% sucrose and 200 ppm was isosweet to 1.0%

sucrose.

Page 11 of 46



I'n certain products the sweetness detection threshold
wi Il be higher, for exanple in dairy products,

walziosy4sdexr i ved products and dairy-al ternati ve prodHzMs/000253

10

15

20

25

30

Dai ry-derived food products contain mlk or mlk

protein. Dairy-alternative products contain (instead

of dairy protein derived fromthe mlk of mammals)

protein from botanical sources (soy, rice, etc.).

Dairy products, dairy-derived products and

dgintilgriya thesisoiatensity gfveteustHDE enagatsatinns was slefpsmined j walgr, and

; Q {)n?]rh E—I&Du(.% l{Vﬁ% gsgggvé& to 6854 éu'g?c%em 4 ko HO whs isGéWééﬁ tgbout 0.75%

dai ry-base rinks, cultured m|l
pstiesst and A0t ppnewasisosveeh b bB%SULIOss, yoghurt,
yoghurt-based beverage, snoothy, lassi, mlk shake,
acidified mlk, acidified mlk bevera

Kafcompowtd /LI b e aGe 1D, P T8 Rra ey b corbined with
i?étém?\ng i aH&ésl"gin&ﬁ%?rﬁﬁ@entﬂaﬁMﬁ@ameiM&%%ts detection threshold for

b yes oo, 8oy o B5hggb i rves

d Fs*rﬂ:‘ﬁymMath plafE4dufRs arddiscussediptmaore nietai detow, whol e

m1k, skimmlk, condensed m |k, evaporated mlKk,

reduced fat mlk, lowfat mlk, nonfat mlk, and mlk

thg dhe 6M8|@bpﬁa:yal leehdracersanclumen vithgut limiatioganarpgin

pr.oduct s ai ry-deriv . VA ' iosi
D Buior e, LG Priatf BuESAHE SR AL, oBldslel A kRdioside
del stetibside tandesbldspendin dinydroplal¢anedNHPChe fr om about

10 to 500 ppm or higher, and nmay be up to 550 ppm 600

ppm 650 ppm 700 ppm or 750 ppm a useful
c isefehtaraentoationsfor theise optignat erhagcers pecndisaed REI8Yhol d

of HDG wi | | zkg(ggé E%mngg,%;ﬁ dihydr8ctitorem or hi gher, and

may be up to 65
ppm 14to4 rubusosidggrn; to 60 &penn}ubzgegtparcr:\. or 75

0.4 to 12.5 ppm mogroside V or 2 ppm to 60 ppm swingle extract.

1 to 30 ppm rebaudioside A.
2 to 100 ppm, for example, 2 to 60 ppm or 2 to 100 ppm, stevioside.

1 to 5 ppm NHDC.

Further useful concentrations for rubus extract may be, for example, from 2 ppm to up to
80 ppm. Further useful concentrations for rubusoside may be from 2 ppm to up to 56

ppm.

The determined isointensities to sucrose solutions of the optional enhancers are

indicated below.
45 ppm naringin dihydrochalcone is isosweet to 0.5% sucrose.
60 ppm naringin dihydrochalcone is isosweet to 1.25% sucrose.
60 ppm rubus extract with 42 ppm rubusoside is below the intensity of 1%

sucrose.
60 ppm swingle extract with 12.48 ppm mogroside V is isosweet to 0.75%

sucrose.
20 ppm rebaudioside A is isosweet to 0.75% sucrose.
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1. 0% sucrose.Simlarly, the isointensity of various
HDG concentrations was deternmned in water, and 10 ppm
HDG was | sosweet to 0.5% sucrose, 15 ppm HDG was

i sosweet to about 0.75% sucrose and 20 ppm was

i sosweet to 1.0% sucrose. A conpound of formula (1)
(tri | cifahnmstekiD@de Griseeweekio®- 3% SUEPET ) may be

combi n %Egvﬁgﬁé @ﬁéam%@mrbcﬁﬁsud?os% | ow

concen on near t sweet ness detection threshol d

for ar@ pmmlssw%t§§ PnREGIRINg ef fect. These

optional enhancers and sone of their synonyns and

pl ant sources are discussed in nore QW.

b Nernsin Srdsogitoon N At kORI e 1A QNG e y-Bfa-L-

| h@hﬁ&&r&esylﬁ@éthmglncdbyfw\dgmenqizceamaydromuen;epa talnydroxyphenyl)-
rubusosi de,” sw ngl e extract, nogroside V, rebaudi oside

Al- PERPEOPRSS | de, and neohesper| din dih
ydr ochal cone
(NHDC) . Useful concentrations for these optional

SRE@&?%%%%G}% £ >(gra9rtao§ g_\d Aga“t huésld lsglgvlg%ﬁhr&%t'aﬁ%'rlﬁbuSOSIde

US OSl1 de or
r RObiSs o8k heaytbe firified frorh 2heSextrant andgised irvruried form qsﬁm gxgract may

t 8 @g%) %ﬁ%ﬁng{ave y t)étFELﬁ)?J% wé‘vg%?m?&%aﬂ?@ L5t HoRmicaPexfractcontaining

ppmor 2 to 100 ppm
steuificientcemouht bhusqusmemm(be ysgdt her usef ul
concentrations for rubus extract may be, for exanple,

from2 ppmto up to 80 ppm Further useful .
C Smirglet exiracion glsb dnowi BeSWEEIgel HigN. 196 Lp FiamGHo, Bnals gxfyact

t gorﬁg ns mogrosides and can be extracted from the plant Siraitia grosvenorii. Siraitia
grosvenorii (syn. Momordica grosvenorii, Thladiantha 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 extraction an extract in form of a powder containing 80%
mogrosides can be obtained. Mogroside extract contains mogroside V (major active),

mogroside lla, mogroside lib, mogroside 1, mogroside 1V, 11-oxo mogroside V, and

siamenoside 1.

Alternatively to swingle extract, another botanical extract containing a sufficient amount

of mogroside V may be used.

Rebaudioside A is a terpenoid glycoside that is found in extract of Stevia rebaudiana.

Stevioside is a terpenoid glycoside also known as stevia, and is found in extracts of the

plant Stevia rebaudiana.
Neohesperidin dihydrochalcone (NHDC, E959) is known to act synergistically with

sucrose and/or stevioside, though its effectiveness at its sweetness detection threshold

for sucrose is disputed. For example, Kroeze et al., Chem. Senses 2000, 25, 555-559
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0. 5% sucrose. 60 ppm naringin di hydrochal cone is

i sosweet to 1.25% sucrose. 60 ppm rubus extract with

42 ppm rubusoside is below the intensity of 1%

sucrose. 60 ppmswi ngle extract with 12.48 ppm

nogroside V is isosweet to 0.75% sucrose. 20 ppm

r dibclosd thatiNDAAdPes haf@sihense suerose FBestaeRsrad & SWEStppsh detection
Slﬁn?e\éhglﬁ.' de !s i sosweet to 0.5% sucrose. 40 ppm
stevioside is isosweet to 0.75% sucrose. 2 ppm NHDC is

i sosweet to 0.5% sucrose. Naringin di hydrochal cone

(e Qielerlefs RbIEGe, lbﬂpéﬂ’@ n%?llmlted to, the sugars sucrose, fructose, glucose,
1-14-[]2-O (6- Deoxy-al ernnopyrano y

bligh frextesa ca5H FYHA M‘H’B‘?@Y“%sé 3 I%}’(SFPB‘?S? ’szﬂﬁ‘?y?’]ab@%‘% apd
yhammysd) eiydugar élc&fd@@'?mﬂﬁl xiAubIUmasitol, 86ibitblsatidieositol, and the
extract of the ubus suavi Ssi s

O SpBeienAeCER oA e S, BRI FITEAS ABTheERENNe, and

exdnitigdtions of tHestsweartgnerd.f i ed form or the extract may

be used. Alternatively to Rubus suavi ssinus extract,

anot her botani cal extract containing a sufficient

asmode, ako knbws astatie sugyr sanshamseSaiatdisascharidet plurese and

n
S Ry RS o b B0 B B
the plant Siraitia grosvenohi. Siraitia
Fructose and glucose are monosaccharide sugars.

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 enzymes.
The fructose content of corn syrup (glucose) is increased through enzymatic processing.
Common commercial grades of high fructose corn syrup include fructose contents of

42%, 55%, or 90%. The 55% grade is most commonly used in soft drinks.

Erythritol (systematic name 1,2,3,4-butanetetrol) is a natural non-caloric sugar alcohol.
AceK, aspartame, neotame and and sucralose are artificial sweeteners.

Acesulfam potassium (AceK) is the potassium salt of 6-methyl-1,2,3- oxathiazine-4(3H)-
one 2,2-dioxide, an N-sulfonylamide. It is also known as Acesulfam K or AceK, or under
various trademark names including Sunett® and Sweet One®. In the European Union it

is also known under the E number (additive code) E950.

Aspartame is the name for aspartyl-phenylalahine-1-methyI ester, a dipeptide. It is

* known under various trademark names including Equal®, and Canderel®. In the

European Union, it is also known under the E number (additive code) E951.
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kuo. The plant contains nogrosides, a group of
triterpene glycosides that make up approxi mately 1% of
the flesh of the fresh fruit. Through extraction an
extract in formof a powder containi ng 80% nogrosi des
can be obtai ned. Mgrosi de extract contains nogro

\Syaralpss isdlet hareg | for Adticiorad . G-gideqgydi-Biugte- fpra@osyl 4- ch%ro-4-
%' Iﬁiﬁallahﬂopyrgﬂ%r i@ WARN lisva cHidro8EskyBRsHr A8isGfsoknomi By the trade

S|a nosi ternatively to swingle ex% ct, .
aneoneh EplobdAtIn it ELERePRNIToR A1 HIpW WPt the Feimber (additive
afgydnEgsy. nogroside V may be used. Rebaudioside Ais a
terpenoid glycoside that is found in extract of Stevia
rebaudi ana. Stevioside is a terpenoid glycoside al so

gﬁ&’\ﬁht@‘él %ﬁé@t’érﬁe{s By bé asddinpdre o partlyrpacified fofmdre mayelre

S S o A SR S R B ermenaton

Smécﬂaed 66l Diiatelabsouns, Martidutaugrbotanmabsdtm ( nekwdimgswithout

'f@'kﬁ?f?%g gzsf’ugg)e(é‘aerp%} su%ré [r)%eg %%(Qm%lgr %ﬁre%%t Io?syrup including,

2\®lﬂ€hut Bbitatiob Sedsh gﬁus.dﬂgisfemtdsatcommm bereyn molaéﬁ?ﬁam?@'e syrup,
%o?@}%‘?%%ﬁéétha syriss ah §§S det ecti on

sweet eners 1 nclu but are not limted
to the sugars sucrose, fructose, glucose, high

EWELBRE s CTboRNALIE féRRA @) &hlagat.fnr H9b0§ﬁd amhreé tﬁém)and the

ose, arabl nose, and rhammose,

ePBitoﬁﬂll enbRNCceLy £an g usedh Ririfisp or §8'|afﬁdtf8m9 oA ghq ﬁg’gl f 3 Potamcal

a&ﬁréch@on%rfslrfg'tﬁé éheé%H&%teﬂﬁﬁfoﬁg%ﬂVes AsPezhE trllobatln can be
neot ane, sucral ose, and sacchari ne, ﬁJdmngu?botqlmn

oshanpieally sythesizasqrdrom a botanical source inc
Lithocarpus polystachus and Malus spp; and HDG can be synthesized or isolated from a

natural source, or used in semi-natural form synthesized from hesperidin extracted from

a botanical source as is well known in the art and described herein-above.

Compounds of formula (1) (trilobatin, HDG, and mixtures thereof) can be used alone or
in combination with one or more optional enhancers as described herein, in a
concentration as indicated below in a composition containing 0.0001 to 15% (wt/wt) or
more of at least one sweetener. A useful concentration for a 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%.
Compounds of formula (1) (trilobatin, HDG, and mixtures thereof) and the optional

enhancers can be added to consumables to enhance the sweetness of sweeteners

herein described present in said consumables or added to such consumables.
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Sucrose, also known as table sugar or saccharose, is a
di sacchari de of glucose and fructose. Its systematic
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2) -beta-D-fruct of uranose. Fructose and gl ucose are
nonosacchari de sugars. Hi gh fructose corn syrup (HFCS)’
consists of a mxture of glucose and fructose. Like
ordinary corn syrup, the high fructose variety is made
fromcorn starch using enzynmes. The fructose content
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pot assi um sa t of
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nown’' under vari
tccﬂféemrtlficm aoftee, teac qu@:anngcl&@ugafo(rm; recyifieg ceaeaektetiqr jood extracts,
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Sucral ose I1s the nane fo
1prermacmntlg¢l@nq nen-gharatpeputical gums, trRblets. 1QzeagRss frops. smuiSions,

Cﬁlﬁg‘%%gg:gé fgg gg?réy pll%tpg}'a%‘rln%F RBMhG DR &lRs, MY ¢dinbifatidns thereof.

is al so known by the trade nane
Spl enda(r). In the European Union, it is also known

UBERIuntdbRs nd)eshtdin étﬁtﬂféjﬂotdrMﬁeCé)ldﬁl)pl-E955exa'ﬁﬁ@e ﬁhﬁdnyrtﬁk/erages

sweeteners may be used ip PAI €, Qr Bat r¥ pu B

f A Iadel—hégy egample, from pH to 3. Trilobatin and trilo atln composmons
comprising optional enhancers described herein also work under low pH conditions and

show an enhancement effect.

However, a lower pH will decrease sweet sensitivity as is well known in the art,

accordingly the sweetness threshold for both sweetener and sweetness enhancer will be

higher.

The sweetness threshold for consumables of low pH, for example, pH 6.5 or lower, will
be higher accordingly and more sweetener and/or sweetness enhancer will be used to
reach a similar sweetening/enhancement effect. A useful concentration range for
trilobatin in consumables of pH 6.5 or lower may be from 6 to 300 ppm,; for HDG it may
be from 0.6 to 30 ppm. In consumables below pH 5, or below pH 4, for example pH 2.6
to pH 3, including, without limitation, beverages, the concentration range may be even

higher, for example up to 400 ppm for trilobatin and up to 40 ppm for HDG, respectively.
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not limted to Lithocarpus pol ystachus and Mal us spp;

AHhstilbies Aay REnBWEN SPARELIY sweeinaf Qsdhérémfﬂe@cr'fb%ﬂué adeful
source, or used in Sem -natural form; hofs ;z) %gp o
@Rgsas fei xaBple: stieast 24 donexamplearrte” Q17 eor ABOSH 10 12% of

: \/Mﬁb lor kidry\Eelédied fi6m dLérosd) fructese; giueask, hﬁh&‘mo‘,to%b @Y. syrup, or

n%) lnds of formula (1) (trllobatln HDG, and
f%tMPles thereof) can be used al one or in conbination
Wi th one or nore optional enhancers as descri bed

ST B AT A A DR 2 o 15

csbcrase.l east one sweetener. A useful concentration for

a sweetener is a concentration that on its own

provi des an isointensity to a sucrose sol ution of at

| Rifferent 3weetenersananiys ¢seddy cembigatondn a 59pgeptration equiyalent to at

g%%pp%qso,ﬁeg%@fwgu&%gent ration of sucrose, fructose,

ucose fructose corn syrup (HFCS) or erythritol
may be from about 5% to about 12% Conpounds of

froF Q%ani’plé Jc)arkidhﬁie'd@é@éﬂaébs bdaSily conthinThdudn e tb hevamdh fructose

and the opti onal
corn syrup and/or sucrose.

An additional effect of the trilobatin and HDG enhanced sweetness in consumables that
are fruits or that contain fruits or part of fruits or fruit flavors is a higher fruit flavor impact.
In particular, berry notes, green notes, and cinnamon notes are enhanced and have a

higher flavor impact.

Such enhanced fruits or fruit flavors may comprise citrus fruits including lemon, lime,
orange, clementine, tangerine, tangelo, kumquat, satsuma, minneola, grapefruit,
pummelo, sweety, ugli, carambola, apricot, banana, grape, watermelon, cantaloupe,
passion fruit, papaya, persimmon, pomegranate, guave, lychee, apple, pear, peach,
pineapple, kiwi, mango, nectarine, plum, fig, and berries.

The fruit flavor enhancement is particularly noticeable in berry fruit or flavors, for
example, without limitation, strawberry, raspberry, bramble fruits including blackberry,
bayberry, gooseberry, and biueberry.
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consunabl es. Consumabl es i nclude all food products,
including but not limted to, cereal products, rice
products, tapioca products, sago products, baker's
products, biscuit products, pastry products, bread
products, confectionery products, desert products,
gexesnpleshewi ng guns, chocol ates, ices, honey products,
treacl e products, yeast products, baki ngpowder, salt
and spice products, savory products, nustard products,

vilheapsentrations int% are % (wewh){ wisrsiothanviss indicgiase Ab examples were

P ROHRES witle k@@ét%enéiin&aﬂaﬂéﬁs%sabl@f%& SﬂleSQWA) of?m or less,
frurts and vegetab products, neat and neat

j @lessetateq atﬁﬁrw'srer & f‘? cg@ﬁ?etégﬂoné’@&cab&mébg av‘?ﬁ'ﬂg C%n?amef will be
gmer. products, yoghurts, cheese products, butter and
u ter substitute products, mlk substitute products,
soy products, edible oils and fat products,
nmedi canment s, beverages, carbonated beverages,
coh I%c drinks, beers, soft drinks, mneral and
wat ers and ot her non-al coholic drinks, fruit
dDétaksination wif thej sweetess detbétiop thrasthdld ofdiilabatincdriddd) Gt ea,
cocoa, including fornms requiring reconstitution, food
extracts, plant extracts, nmeat extracts, condinents,
sThestveastness detetticandbieshgdwes dgterminechas dethidachndeuth and 1c for
ank Qﬂpaﬂﬁﬁ{ﬂPﬁFbeFal guns, tablets, |ozenges, drops,
enmu S|0ns I XIrs, syrups and other preparations for
maki ng beverages, and comnbi nati ons thereof.
CoPPUNBPRESSpdRYn 6058 21 dd it Gifobhtth Wreld 618%esucRde PH. - For
exanpl e, nany beverages have a I ow pH, for exanpl e,
frompH 2.6 to 3. Trilobatin and trilobatin

CTHIB%h (2 OIS, BU B, Slio0 ppRpin wited safiphanese evslested fdresbintensity
herein al so work under P ons and show an

ndi t}
éﬁﬁ&ﬂ&é%‘?ﬂ'“%‘ﬁf’é%@”%“%‘(?@rd? 0.0p o WCWSFWS@@&P@&&%
SoRariSedkthod] BampRes Im&rd\ﬂéliedlﬁndmtedlet keerighit with rinsing (water) in

between, by one panelist trained for sweetness detection. Once completing the

sequence, the panelist ranked the pair of samples for sweetness then evaluated
samples with respect to one another with the following descriptors (in ascending order):
“significantly less sweet”, “less sweet”, “notably less sweet”, “isosweet”, “weakly
sweeter”, “sweeter”, “notably sweeter”, “significantly sweeter”.

The trilobatin samples were compared to either 0%, 0.5%, or 1% sucrose solutions. The

results are indicated in the table below.

Trilobatin [ppm] Taste of trilobatin samples Sucrose
[% wt/wt]
compared to sucrose
20 isosweet 0
20 notably less sweet 0.5
60 weakly sweeter 0
60 less sweet 0.5
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he anount sweet er can be reduced by
as:rcﬁetardrar‘(ﬁ% skerpeshand but wag faysdite haless awasidaans0.5% sucrose, which

qgﬁgfegﬁﬁeé?ﬂlfé\ﬁeet WCoﬁﬂ@?; bR 60 Pm ﬁﬂ&b"a@ﬁ’ SarAfle was |sosweet to

a reduction bout to Brix or

BB sueers. OF bElowdmsueRiness dﬁ’f??“%‘i*?feéhﬂd eb%n tersiAton ofne 100

SR RIEHE Earffle W @wWeRe fah i0eslicrade Uhalisdsweate ® 5% sucrose,
for exanple, at |least 2% for exanple about 2% to 15%

ovhigthis¥eakly;swgeh 205 of one or more sel ected from
sucrose, fructose, glucose, high fructose corn syrup,
oy, er thrlto1 useful .range for artificial

' tration i sosweet to about 2
to 15 % sucrose. Different sweeteners may be used in

r%bésegmgé@%gglu%/o% W Scfjégrg%crstcgé b%g;r & Palﬁ'kxlgln?&ﬁoc} %aﬁ‘{;};lés%@éﬁblent
kleme-;t}ﬂfe wwahdwbm@%ntedabdﬁml bigeh aliguats ¢urtideghfiable by

fﬁa%%ﬁsqg).e Panels consisted of 15 sweet sensitive subjects and samples were
presented in 2 replications over 1 session. After tasting each sample, the mouth was
rinsed thoroughly with water at ambient temperature prior to tasting the next sample.
Panelists were presented with 0.5%, 1%, 1.5% and 2% sucrose solutions in water and a
fifth sample of 100 ppm trilobatin in water. Subjects were asked to rank the samples
from low to high with respect to perceived sweet taste. R-indices were calculated for 100

ppm trilobatin versus either 0.5%, 1%, 1.5% or 2% sucrose.

An R-index greater than the higher critical value means that the sweetness enhancer
sample was significantly sweeter than the sucrose sample. An R-index from 50% to the
upper critical value would mean that the sweetness enhancer sample had an equivalent
sweetness to the compared sucrose sample. An R-index below the lower critical value
(see table below) indicates that the sucrose sample was sweeter than the sweetness

enhancer sample.

Page 19 of 46



w0 heg/1an® fruits or that contain fruits or

10

15

20

25

corn syrup and/

or sucrose.

An addi ti onal

ef f ect

of the

trilobatin and HDG enhanced sweet ness i n consumabl es

fruits or fruit flavors is a higher fruit flavor

I mpact. In part

i cul ar,

berry notes,

ar

een notes,

pargCcwEH2008/000253

and

ci nnanon notes are enhanced and have a higher flavor

i mpact. Such enhanced fruits or fruit flavors may
conprise citrus fruits including | enon, |inme, orange,
Cenentine, tangerine, tangelo. kumguat. satsunm
m efruit, pummel o, UG i s
1860 P | U fitical -val
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W R SUERREeT ot Vndi fat 88 A 55@%%%1 /B7208
F}G’f‘f‘@'ﬁﬁ‘E‘d—W—t"h——S‘WEt:L sefisttvepanet+s abte—to
det28Y Sucrosest 0. Soessfsweslcr ose 0PY eS‘35@ﬁ15é55§ st alt 8405
otherwise. Thelconcentration detectable by the average
consunmer will be higher. Exanple 1 Determni nation of

tATER ddes ohédls, Whileistwithin the piticRbYaeTANge (3553984 6 “alneans the
HeE phhetrip¥asRT i Q\fa‘ier%?ﬁﬁgv\/%séﬂeeﬁﬁ‘ﬂ b, \Wasrosket &A RIS of 0-13%,

as detailed in la, 1b and 1c for trilobatin, and in
ch‘H@gelow the lower critical value, means the sample was less sweet than either

1%, 1

to be isointense to a 0.5% sucrose solution.

.5% and 2% sucrose. Thus, the 100 ppm trilobatin in water sample was perceived

1c. Isointensity of 200 ppm trilobatin

The sensory evaluation was conducted using the method described in example 1b. The
panels consisted of 7 sweet sensitive panelists. Panelists were presented with 0.5%,
1%, and 1.5% sucrose solutions in water and a fourth sample of 200 ppm trilobatin in
water. Panelists were asked to rank the samples from low to high with respect to
perceived sweet taste.

200 ppm trilobatin in water was determined to be isosweet to 1% sucrose.

The sweetness detection threshold for individuals within the average consumer group
varies from below 0.4% to 0.7% sucrose or more. All examples were performed with
sweet sensitive panelists able to detect at least 0.5% sucrose or less. Extrapolating from
examples 1 a, b, and c, the concentration detectable by the average consumer will
therefore be higher, and the average concentration near the sweetness detection

threshold of the average consumer will be about 100 to 200 ppm.
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to sucrose solutions in a concentration of 0, 0.5 and
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were paired and tasted left to right with rinsing

(water) in between, by one panelist trained for
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(uni tifiable by panelists). Panels consisted of 15
sweet sensitive subjects and sanples were

sucrose solution sample R-index Critical values S'g:};g:::tt ly
[% wtiwt] sweetness o] (p<0.05)
(HDG, 15 ppm)
0.5% Sucrose sweeter 37.26-62.74 Yes
85%
1.0% Sucrose less sweet 37.26-62.74 Yes
31%
1.5% Sucrose less sweet 37.26-62.74 Yes
10%
2.0% Sucrose less sweet y 37.26-62.74 Yes
1%
. ; o Significantly
sucrose solution sample R-index s;lltlfaasl different
[% wt/iwt] sweetness , (p<0.05)
(HDG, 20 ppm) [%]
0.5% Sucrose Sweeter 37.26-62.74 Yes
92%
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next sanple. Panelists were presented with 0.5% 1%
1.5% and 2% sucrose solutions in water and a fifth

sanple of 100 ppmtrilobatin in water. Subjects were
asked to rank the sanples fromlowto high with
respect to perceived sweet taste. R-indices were
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val ue (see table below) indicates that the sucrose
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i sol ntense to a 0. ucr, ut i

| SHRVERS oo PR LTI BpS TeRtanaCh g ape 2% suerose the

evabuabd BOndecy @R dessttesh the icritipat Veduasit hod descrl bed in
exanpl e 1b. The panels consisted of 7 sweet sensitive
panel i sts. Panelists were presented with 0.5% 1% and
1rbtees tre@smals pdmﬂl tesnrsgs werepedormed dHBGfsamptels waierpreparsd in

20 m Forgglﬂ‘gg gé me 1 o %\'aﬁ §¥)%m Pgﬂﬁ bd\)ﬂf{:lﬁ mrl\@éféé gtﬁkﬁ% dafhples were

coded (presented blind) and given to the pan in random order The panel was also
presented with sucrose solutions for comparison. The panel was asked to taste each

sample and rank the samples from the least sweet to most sweet. The results are

indicated in the table below.

Sample concentration Rank and taste Isointensity to
(HDG in water) sucrose
5 ppm 1 - not sweet 0% sucrose (water)
10 ppm 2 - very slightly sweet 0.5% sucrose
15 ppm 3 - slightly sweet 0.75% sucrose
20 ppm 4 — sweet 1% sucrose

The 5 ppm solution of HDG was found not to be sweet (below the sweetness detection
threshold). The 10 ppm HDG was found to be very slightly sweet, isosweet to 0.5%
sucrose. Thus the sweetness threshold of HDG detected by sweet sensitive individuals

(which are more sensitive than the average consumer) is at about 10 ppm. The 15 ppm
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CQRFRBLEHANPPELFNRR! respéctisepet ness detection threshol d
of the average consunmer w |l be about 100 to 200
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Determ nation of the sweetness detection threshold of

'IN exanpl es were perforned with sweet sensitive
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o el B B Ry
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teen m ters of each i nde

Pinssa fosaohiWiruHIFT & ARIY (e LB BN Bdte st smple
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The

sucrose.
Sucrose sample sweetness R-index critical p-value
solution (7% sucrose + 100 _ values
[% wtiwt] ppm trilobatin) [%]
7% Sucrose Sweeter 79% 35.39-64.61 P<0.05
8% Sucrose Isosweet 38% 35.39-64.61 P>0.05
9% Sucrose Less sweet 12% 35.39-64.61 P<0.05
10% Sucrose Less sweet 1% 35.39-64.61 P<0.05
11% Sucrose Less sweet 0% 35.39-64.61 P<0.05

An R index of 0-12%, which is below the lower critical value (35.39%), shows that the
sample is less sweet than either 9%, 10% or 11% sucrose. An R-index of 79%, which is
greater than the higher critical value (64.61%) shows that the 100 ppm trilobatin in 7%
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Example 2b
Isointensity of 20 ppm HDG in 7% sugar solution

The sensory evaluation was conducted essentially as described above for trilobatin
demonstrating the results as indicated in the table below. Panels consisted of 20 sweet
sensitive subjects and samples were presented in 2 replications over 1 session.
Panelists were presented with 7%, 8%, 9% and 10% sucrose solutions in water and a
fifth sample of 20 ppm HDG in 7% sucrose in random order. Subjects were asked to

rank the samples from low to high with respect to perceived sweet taste.
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ranki ng met hod. Sanpl es at anbi ent tenperature were
randomy presented in 15 m blind aliquots
(unidentifiable by panelists). Panels consisted of 15
sweet sensitive subjects and sanples were presented in
2 replications over 1 session. After tasting each
sanple, the nmouth was rinsed thoroughly with water at
anbi ent tenperature prior to tasting the next sanple.

.Panel i sts were presented with 7% 8% 9% 10% and 11%

sucrose solutions in water and a sixth sanple of 100
prmrtritobatim in 7% SUcCrose. o b,’ eCly Were. askedq to
lank SUFOS€anp| e safripterswestness hi &TW?F r e t ¢ P-value
per cEPWEANsweet (7aswcrose #120i ces wer e |cal YAIVER ed |f or

100 i | obati nppm HBGuUCr o$e versys ei ﬂer 7% 8%
9% %%%?] 11% sucrose. An R ihdex of [0-1 gf?g whilch is

bel pysiigfodeOVET CT i Bwealer vVal ue| (§hsR9%) 373hepBot hai<0.05
he sanple is|less sweet than either 9% 10% or 11%

ucrose. An Rfindex of 79% which. 1S dreater tagan e
i fYeSUEFISe cal val 158SWest. 619 | PO thg?'1$‘r§@' 00 %&95
ri-lobatininl7%ucrose-sanpterwas—signi-feantty

t
f
t
SWeEL Sluckdsen 7% suclsosgeetAn R- | ndg@%of| 38%d-62189ch A>9.05
\
1
A

Mthin the critical value range¢ (35.39-64.61%, shows

hat,. tde nmple was_is et to 8%,suar

\c?gﬁﬁthcdﬁ% 10O pg?ﬁstsgf\ggbati L i%hg/;% ng.ﬁg)-seg.sgddsP<o.05
Brx—of—stcrose—sweetness—ntensity to enhance the
sweet ness so that 7% tastes equivalent to an 8%
SAICR drelex o6H6.8%, which Tobdlow thedeweraritiealivalde (3e! Wheshawsghat the 20

SRHRARBETR P sudrdibsEmbleHTIALY siket Phn 488 RRMse. An R-index of
94.8%, which is greater than the higher critical value (62.89%) shows that the sample
was significantly sweeter than 7% sucrose. An R-index of 46.0%, which is within the

critical value range (37.11-62.89%), shows that the sample was isosweet to 9% sucrose.
An R-index of 62.6%, which falls within the critical value range (37.11-62.89%) but
almost equal to the higher critical value (37.11-62.89%), shows that the sample was also
isosweet to 8% sucrose. Thus, the sweetness of 20 ppm of HDG in 7% sugar is more
towards 9% glucose, or at least 8.5% or higher.

Accordingly, 20 ppm HDG in 7% sucrose added about 1.5-2°Brix of sucrose sweetness
intensity to enhance the sweetness so that 7% tasted equivalent to an 8.5-9% sucrose

solution.

Example 3
Ranking Test of 100 ppm trilobatin + 60 ppm Swingle Extract in 7% sucrose, determining

its sucrose isointensity
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weznghisasts i ndi cated that the 100 ppm tril obatprar/cR2008000253
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trilobatin in 7% sucrose wth 7.5% sucrose sol ution
was carried out by 8 sweet sensitive panelists and all

sucrose sanple tasted significantly sweeter than the

7.5% sucrose sol ution,

which is the sucrose
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t-hat—the oallpl e—was—t+sosweet o 9% stucrose. AT R-index
of 62.6% which falls within the critical value ran1qe
(BVRANdEx BR8P 7 BHLwhich is greater than the higher critical value (64.61%), shows

that the 100 ppm trilobatin + 60 ppm swingle in 7% sucrose sample was significantly
sweeter than 7% and 8% sucrose. An R-index of 52%, which is between the critical
value limits (35.39-64.61%), shows that the sample was isosweet to 9% sucrose. An R-
index of 4-25%, which is below the lower critical value (35.39%), shows that the sample

was significantly less sweet than 10% and 11% sucrose.

As a control, 100 ppm trilobatin in water was tested (see example 1b) and found to have

a sweetness isointensity to 0.5% sucrose.

Further, 60 ppm swingle in water was tested as described in example 1b for trilobatin
and was found to have a sweetness isointentsity to above 0.5% but below 1% sucrose

(0.75% by interpolation as shown in example 6).

Accordingly, the 100 ppm trilobatin in 7% sucrose sample (isotense to below 0.5%

sucrose) and the 60 ppm swingle extract sample (isosweet to below 1% sucrose,
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al nost equal to the higher critical value (37.1
1-62.89%, shows that the sanple was al so i sosweet to

w@Bosuesessse. Thus, the sweetness of 20 ppm of MOBHZN08060253
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sugar is nore towards 9% gl ucose, or at |east 8.5% or
hi gher. Accordingly, 20 ppm HDG i n 7% sucr ose added
about 1.5-2Brix of sucrose sweetness intensity to
enhance the sweetness so that 7% tasted equivalent to
an 8.5-9% sucrose solution. Exanple 3 Ranking Test of
iRterppfatect toi0l e suatose) 600yithbe SxHeaigHdo PR isoawestitn beiow 8.25%
sucrose isointensityA 100 ppm
tsslrd?{oggg?&mﬂﬁ$%%]aa%{m%s%§tgl e extract in 7% sucrose
sanpl e was evaluated for isointensity to 7-1 1%
REL LU AR lé&ﬂﬁmﬁva&@m Slcrobel, Which eci@fy®@dve a merely
escribed in exanple 2. The results are indicated in
tadditivepifectbel ow. An R-index from 79-97% which is
greater than the higher critical value (64.61%, shows
that the 100 ppmtrilobatin + 60 ppmswingle in 7%
sucrose sanple was significantly sweeter than 7% and
aé&aﬂ@g@se An R—l ndex of 52% which is between the

Vdﬂlbmbeldbtéminrm\@ rtsfm:craswowttensu caI .vaI ue (35 39%

shows that the sanple was significantly | ess sweet

than 10% and 11% sucrose. As a control, 100 ﬁgm .

tA sdroebf 100 pprvtriahatina S0tppst svdngle extrask & Zppen WYPC-Hnd% sucrose
fv%éneglaFugteE Pshv@ee g‘éaﬁﬁe?nsitysf?)' 74 BRSUérYsd Soi&i oﬁs/‘{compare table)

sucrose msw ngle in water was t ed
assingdbe rankiag nneih@q(msnteedm exmple 2i Thebresyils 3R w%‘aéed in the table
f %ﬂg to have a sweetness isointentsity to above 0.5%

but bel ow 1% sucr ose

Sucrose Sample R-index | Critical values p-value
solution sweetness
[%]
[% wt/wt]
7% Sweeter 98% 35.39-64.61 P<0.05
8% Sweeter 96% 35.39-64.61 P<0.05
9% Sweeter 81% 35.39-64.61 P<0.05
10% Isosweet 56% 35.39-64.61 P>0.05
11% Less sweet 28% 35.39-64.61 P<0.05

An R-index from 81-98%, which is greater than the upper critical value (64.61%), shows
that the 7% sucrose + 100 ppm trilobatin + 2 ppm NHDC + 60 ppm swingle sample was
significantly sweeter than 7%, 8%, and 9% sucrose. An R-index of 56%, which is within
the critical value limits (35.39-64.61%), means the sample was isosweet to 10%
sucrose. An R index of 28%, which is below the lower critical value (35.39%), means

the sample was less sweet than 11% sucrose.

Page 27 of 46



(0. 75% by interpol ation as shown in exanple 6).
Accordingly, the 100 ppmtrilobatin in 7% sucrose

WG20pi48289 sot ense to bel ow 0. 5% sucrose) and tHEr/602(q0pM00253
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swi ngle extract sanple (isosweet to below 1%
sucrose,interpolated to 0.75% sucrose), would be
expected to be i sosweet to bel ow 8. 25% sucr ose

assum ng an additive effect. However, the determ ned
isointensity was 9% sucrose, which is clearly above a
rrerely additive effect. Exanple 4 Ranking test of 100

NHOP AW dlerhd® SREBInYs RGlrneerss td 86t sbc?osﬁﬂﬁd%@ﬁﬁple 7).
/Osucrose det er m ni ng its sucrose i so gens
4P Siask e 60

stme R tits2fiHim Waten hada $veeiness oINS

topt QDI%MHWG!GH hgc%m? 146 ERity\GF bVl 8% wdrdse bushEew nessicrose
| 30| nt ensi 1% sucr os%ﬁol utions (conpare

t QiSeH bXJ@YeHSO"i‘tF?Q alséﬁﬂ‘f"ﬂﬁ‘ HEMWS descri bed in exanpl e

2. The results are indicated in the table bel ow. An

chia B YR R PR YR 599, 4Bt to o
11(60)b§1mﬂmstoterise o 0.5% sucﬂ)sppﬁﬁmbﬁu@ swirgfe p@n@psmogge@t to below 1%
nFo&gel\A?emﬁﬁg gﬁe‘f%;shérgg/éﬁ%mﬁﬁre v‘}mbg e/ﬁrf)e%%tj t& BQ isodiveet to

cheId)w 8%l sucarise cor|bietowt &w%zsu@gs@ny @molatmaﬁ%sum Ypafsiitve
j sosweet to 10% sucrose. An R i ndex of 28% which

i S eDel ow the lower critical value (35.39%, neans the

sanple was | ess sweet than 11% sucrose.2 ppm NHDC in

V‘ﬁ&ﬁé\ie'ﬂa} aetémﬁédqﬁegethe“s@hﬁrﬁé}%ﬁy {(vas BqiivaIent s 98% sliseee, which
exanpl e 100 ppmtrilobatin in water had a

s\ﬁé@taﬁiéghowe%“ﬂﬁeé’r@@'t't"ﬁeﬁe@w/o sucrose. The 60 ppm
swingle in water had an isointensity of above 0.5%
sucrose but bel ow 1% sucrose

Example 5
Sucrose Isointensity of 100 ppm trilobatin + combination of two optional sweetness

enhancers in a 7% sucrose Cola beverage, determining its sucrose isointensity

The sensory evaluation was conducted by diréct comparison. Samples were presented
at ambient temperature in 15 ml blind aliquots. Panels consisted of 7 sweet sensitive
panelists. After tasting each sample, the mouth was rinsed thoroughly with water at
ambient temperature prior to tasting the next sample. Panelists were presented with a
100 ppm trilobatin + optional enhancers sample in a 7% sucrose cola beverage and a
reference of a 10% sucrose cola beverage. Panelists were asked to taste the reference

and then the sample to determine the relative sweetness.
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(0.75% by interpolation as shown in exanple 5).
Accordingly, the 7% sucrose + 2 ppm NHDC (i sosweet to

w2084 08r ose) + 100 ppmtrilobatin (isotense ROI/OHZNE/000253
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VO oo O TN O

sucrose) + 60 ppm swi ngle extract (isosweet to bel ow
1% sucrose, interpolated to 0.75% sucrose) sanple
woul d be expected to be isosweet to bel ow 9% sucrose,
or bel ow 8. 75% sucrose by interpol ation, assum ng an
additive effect. However, the determ ned sweet ness

i S201 Gorabigatiop wikhd50ppm SwlnﬁierEmactm%mmNHﬁ& which is
clearly above a nerely addltlve ef fect. Exarrpl e 5
Sucrose | sointensity of 100 ppmtrilobatin +

cOedestad senplsiconiatied JPP eﬁrmtﬂlgka?é@ﬁn%%@or@ SWAIAePEraptt 3 PPm

NPBUGH 959 SRfReR8MBA8Rge dReaESIBIaRdinbicated UEtheISble below
i sointensity The sensory eval uati on was conducted by

di rect conparison. Sanples were presented at ambi ent

tfenper at ur ecyla Reverehe®! 1 Nd al 1 quiot s. §aﬁplessvemﬁ¢§st ed

f 7 sweet nsitive panelists. After t

anpl e, thefﬁo&sﬂ CIRE' ri nsed t hor oughl y(a’\% g’\?\’/ﬁ?er at

L1mbi ent terrpera%},}re prior to tasting the ngﬁmt sanpl e.
0

>aneI|sts were presented with a|100 ppmtr| SBatin +
pttonat—enhancers sanpte Tn a (9% Sucrose_col a
everage and a féference of a 10% sucroseSWeatd
nelists were asked tlto-taste the reference
iInd then the sanfMe to determ ne the rel dskveeet
weet ness. 5a - Conbination with|60 ppm Swi ngle Extract
+ 2 ppm NHDC The tested sanple contai ned 100 ppm
t [
AEARRE Zbahofil, AL Bl g S e rd oA S el st and
tane qaabnbosﬁal@wwmﬁowrﬁterancs@ﬁémgleé five chose both
the sanple and reference as equally sweet and

5b — Combination with 30 ppm rebaudioside A + 2 ppm NHDC

The example was conducted as described in example 5a above, except that

rebaudioside A was used instead of swingle extract.

Cola Reference ' Sample sweetness
(10 % sucrose) (7% sucrose)
5/7 isosweet
217 less sweet

Among the 7 panelists, five chose both the sample and reference as equally sweet and 2

chose the reference as sweeter.

Examples 5 a and b demonstrate that not only is trilobatin able to enhance sweetness

considerably on its own, but it can also be combined with other sweetness enhancers to
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one each chose either sanple or reference as sweeter.
5b - Conbination with 30 ppm rebaudi oside A + 2 ppm

WORMDE 14828 exanpl e was conduct ed as descri bed irCEB&HNOB/@00253
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5a above, except that rebaudi oside A was used instead

of swingle extract. Anmong the 7 panelists, five chose

both the sanple and reference as equally sweet and 2

chose the reference as sweeter. Exanples 5 a and b

denonstrate that not only is trilobatin able to

efnhmr@ehewwawe@mse these shavwadpysvingle ?&trwbab@ms'ﬁ@ A@ad NHDC).
gblyher rg%] R s¥bhibrRbiehe ?:ﬁﬁﬁﬁébe% SRLBRGEHE similar or even

ance sweet ness re shown for sw ngle
elm £ exaraplgvdien seapoundsrhavasm)ilar Wetkifgl echanism no further

SiHpRIVBRRAL RABE Fe%%ﬁecﬂéﬁhé @Wﬁblﬂé‘(ﬂcorﬁﬁ'&m% friag levémiledively
simlar or even |ess, exa n‘g'? ound haveﬁfor

andyence gAch RSP %goweewmtg% 8 WP@H‘@

bgilobeRthIRsh mbim witdwingé eﬁmtpﬁil’éd&dﬂ%}dee\oe NHDC.

negatively influence each other or conpounds they are

interacting wwth. This is not the case for trilobatin

when conbi ned with swingle extract or rebaudi osi des or

&EDC. '?Eé ggl e 6 - vavger%etI ng’ﬁf%C@E wili,ngl e extract in
swingle extract in

WBdreed cheiceuest @960 Opriwinate xitact it wates vatsus D% P.58mang % sucrose

were evaluated by a sensory panel of 10 sweet

sensitive panelists. Sanples were presented in

r By testetagplasovase evialpatad by gisenserypane! of 10 sweé%%nswﬁ papalists.

f §5mﬁ@§@$féad?§écf ted ¥R 3%3&%9{(1% tc?é!é’éh%hél%’ﬂtd/@\‘ie & e bREtions for

using a rorce OI ce | es were present ed

beam@an@nTl@mﬂspwaya@ab@n Wnﬂgtftgd using 8 frFed epiGedagthod.

t §§mﬁgs W@l‘@ preddhe EoIRY t dridentifidbleGyt ﬁneﬁﬁﬁ'ﬂh @a&bﬂ@phcate the 60 ppm
npar ed a&%w\ panelists to 0% sucrose, ?
y

SOIBPgE EXragh 1 TR S BRI PY BAETHIS 0 TR PR Angor 0.5%
t flztoskhana/drad, becrede) Femei€welfe instructed that they had to choose one of

the samples as sweeter. The data was analyzed using beta-binomial analysis.
Further, panelists were asked to rate each presented sample for sweetness using the
generalized labeled magnitude scale (0 = no sweetness; 10 = strongest imaginable

sensation of any kind). The rating data was compared using the paired t-test.

Results of the forced choice test:

Test run Sucrose Number panelists Number panelists Significance
[% wt/wt] | choosing 60 ppm choosing 0% or level
swingle in water as 1% sucrose as (forced choice)
sweeter sweeter
1 0 30/30 0/30 p<0.001
2 0.5 28/30 2/30 p<0.001
3 1 6/30 , 24/30 p<0.001

Results of the rating test:
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The | ow sweetness intensity rating of 0.58 for swi ngle

Hlsudese l’!ﬁ’e 80 PpmsRin ib%a%tﬂe iﬂ%tér&ﬁdsﬂfeﬁ’;‘elved as

e% td(ﬁﬁﬁaré&to

e very

per cei vabl e sweet ness of

| \/\#WQﬁt\ef\bdé‘ \@sgwapr'weﬂﬁfheque%%s 2R 0h 3¢ H@neé'a}éew

bfive ShRet,

S;H&ﬁlﬁ{%ﬁce RYelfot1RE Rt dnRite of pe0.6@pet ness of 60 ppm
sw ngl e

3 - Compared to the weakly sweet 1% sucrose, the 60 ppm swingle extract in water
sample was close to the threshold concentration for its sweet perception and
significantly less sweet - 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. 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 about 0.75% sucrose.
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extract was equival ent to about 0.75% sucrose. Exanpl e
7 - Sweetness of NHDC in water Ranking Test of 2 ppm

wWOdDE148239at er, determ ning its sucrose i Soi NtEIBCHN0$000253
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2 ppm NHDC in water sanple was evaluated for its
isointensity to 0.5 and 1% sucrose solutions using the
ranking method described in exanple 3b. The results
are indicated in the table below. An R-index 41%
which is not significantly above the critical value
(Bﬁm&ﬂ&& Saketress BiNHDG i Watgim NHDC sanpl e was i sosweet

agég q5§:10/§ R 981{ P é&g @_bé i’g(" \M&X! délérn‘ﬁrf/ ?\% \’E@éwoée‘is@ﬁt@ﬁg&ﬂ he
ppm NHDC

sanple was S|gn|f|cantly Iess sweet than 1% sucr ose.

Vil 2 nI IQIQDEVW Wgte‘? QP@PI@'V\FQ S RINRRE Kdriite Msdi nt@M?td‘-‘(ﬂle dmd 1% sucrose
con mabl es an met hods_ have be escr

adinfiont Hsing HieenkiohMeoR SesPSs It SPMPIE 1o Géesul'ts are indicated in

ﬁggﬂﬂggagﬁ it is to be understood that other simlar
ments may be used or nodifications and additions
'nay’be made to the described embodi ments for
B} ;L?gg%gg the a?mcfsuﬁ@té ONR-ihdext 1er Criticlal enbodi mpevalge
sed are [hot necessaril|y 4 atilve, as

sar i i hodi nentWe er]n ] t?g‘?‘%\r}u de the

Hesi /gd,uwﬁ]ar adteristics. Variati onsg can[%ie made by one

ha\Li ng—or dinarhskilb—inth et .

Y qr\.||| Ti— e ar t VVI l.llUUl. ;Jd |ngP
from OB spirift andoseepe of WA di s@ﬁégﬁﬂé <0.05
rhersforg, t hg sweet ness ennancingm;onpOQ|t|an1
sweet en consjuna d rel d t3gegssghouyl d not
be linmfed to anypéss?%\év ée]t errbog{lg(ﬁent, but rat her 005
censtrded—+nAbreadth—anmd—scope 1 n dccordance wi th the

recitation of the attached cl ai ms. Exanp ?

dah&:indend t% rwhkibly Ischot ﬁgry&@qﬁluy gbove the crltlcal value (‘ﬁ@%bt[)? s%ows that
the 2ppm NHDC sample was isosweet to 0.5% sucrose. An R-index of 5%, which is
below the critical value (35.39%), shows that the 2 ppm NHDC sample was significantly

less sweet than 1% sucrose.

While the sweet enhancing compositions, sweetened consumables and related methods
have been described above in connection with certain illustrative embodiments, it is to
be understood that other similar embodiments may be used or modifications and
additions may be made to the described embodiments for performing the same function.
Further, all embodiments disclosed are not necessarily in the alternative, as various
embodiments may be combined to provide the desired characteristics. Variations can
be made by one having ordinary skill in the art without departing from the spirit and
scope of the disclosure. Therefore, the sweetness enhancing compositions, sweetened
consumables and related methods should not be limited to any single embodiment, but

rather construed in breadth and scope in accordance with the recitation of the attached

claims.
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Trilobatin was tested by 6 sweet sensitive panelists
in plain nonfat yoghurt. Yoghurt sanples were 500 ppm
wWa 2a0B/0d3asd n, 1% sucrose, and 2% sucrose. Panel RGL/6€H2008/000253

conpared the 500 ppmtrilobatin sanple to each sucrose
sanpl e and conpared the sweetness, the results are
indicated in the table below. The sweetness detection
threshold in yoghurt is higher than in water, due to

t he presence of acids, proteins and the viscosity. 500
piexamiple 8obatin in yoghurt is a concentration still

”§\ﬁéetﬂé§|§ o%Yé%ﬁM‘@?e%thﬁtuﬁgédh%H threshold in yoghurt. A
0 ppm 650 ppm 700 ppm or

750 ppmmay still be a concentration near the

W\ﬁ@&aﬂﬁ%s‘{i@&é‘&ﬁy @Qwé&rs%ﬁé?@}ecbana%m'p%l@n&\m%@m

ancenent In hurt Trilobatin t
5 CYampurieamBlesMPES SOBRT SISAN. b STTos NS LA BisTRee (Panelist

Safsd Rk 568 pﬁmﬂﬂﬁbat#ﬁs@r’@[&% cabll s enpmpld Adddambpaned the
i n yoghurt sweetene wer e conpared by

5% rose
p%‘(Yﬁ-ﬁ“T%Fsth? E?SH“%%%%?%%‘E'%U\%@;&P@ZO Woghurt and a 7%
sucrose sweet ened yoghurt sanple the results are
i hdicated-in-the table beloewTE

JVRHEFRRESAMRIR o 1 c o[ R EEtRE PR 2L SR ‘tﬁm gﬂghéﬁq gé'.%‘ﬁiegd ded
qJuick g@@os(és% sucr osgughaslé%sd/eét/smil%ly Svineh used in a

nnr\nnf r-at | fa¥al of nt to

T OT J III \UV
10%% %5%9’8%% as shpl&h g‘ﬁ dxanpl e 8). Exanple 10
weet ness detecti on threshol din mlk Trilobatin was

t st ed ts %IQ J]in | £
10 e&ﬁﬁesi ngaelﬁg 'R 5350 o wﬁﬁ? ﬁ%ﬁgpﬂp & M%ng%%ﬁ oeu% /3\'9{
sptesem:e of atids, proteins and the viscosity. 500 ppm trilobatin in yoghurt isa
~ concentration still near the sweetness detection threshold in yoghurt. A concentration of
550 ppm, 600 ppm, 650 ppm, 700 ppm or 750 ppm may still be a concentration near the

1%

sweetness detection threshold.
15

Example 9
Sweetness enhancement in yoghurt

Trilobatin was tested by 6 sweet sensitive panelists in plain nonfat yoghurt.
20 Samples of 62.5 ppm, 125 ppm, and 500 ppm trilobatin in yoghurt sweetened with 5%
sucrose were compared by panelists to a 5% sucrose sweetened yoghurt and a 7%

sucrose sweetened yoghurt sample; the results are indicated in the table below.

Trilobatin sample

in 5%sucrose

sweetness trilobatin

compared to

sweetness trilobatin

compared to 7%

[ppm] 5% sucrose sample sucrose sample
62.5 + sweeter less sweet

125 ++ sweeter less sweet

500 ppm ++++ much sweeter, similarly sweet,

slight sour off-note

slight sour off-note
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2% sucrose. Panelists conpared the trilobatin sanples

to each sucrose sanple and conpared the sweetness, the

wo Besitidse3are i ndicated in the table bel ow ThePCT/CH2008/000253
sweet ness detection threshold in mlk is higher than

in water. Al panelists (6/6) found 62.5 ppm

trilobatin, 125 ppm and 250 ppmtrilobatin to have a

sweet ness bel ow that of 1% sucrose in mlk. For 500
ppmtrilobatin, half of the panelists (3/6) found the
svveet ness to be isosweet to 1% sucrose, the other half

nr%at S shgweaoéw %?r?esg gnwgﬁhﬂ%fk%qu%leﬁ%o%cdoﬂé@ 1% sucrose

T a concentration belo

n(éé(cr Suchmsedasies WeSErUHBSPIT 2 FANSSHEAIN ch S PR (g swestness

?\/%fétrwfﬁati"}agué}F?é%QsH&m int@mprR). 650 ppm 700 ppm or

ppm may st a concentration near the

svveet ness detection threshol d. Exanpl e 11 Sweet ness
enhancenent in cereals Trilobatin was tested by 4
sweet sensitive panelists in cereal sanples (cereals
fExamped0 General MIIs: USA). The cereal is a
nggéﬁégsldé@édoh%%@aﬁnmoduct and contains 3 ¢
sucrose per 30 g cereal. Panelists tested the sanpl es
in whole mlk. To the cereal sanples, sucrose was

t pRbeainlwasadsted bpy papeliatsiimgholeenitkor r espondi ng anount

of . 10% sucr o 0| UHEE}%&BPW?&% 56Pphh ffobbith; 1BhSucrose, and

s Mo pBPIGR WEM 3tk prg,[

bout 15 m nutes in a

CoTvretoserPanetists tomplargd thertilobatintramplasde eash syoregespmple and
e Oba% A SU24RE0 V\;;ggs%l S5 RRlataNRABDRDeRW. 1%

s &6PTRa"

anol /water to give various

trilobatin concentrations (100 ppm 200 ppm 400 ppm.
The foll ow ng cereal sanpl es were conpared: 200 ppm

t
S

uu‘trﬁg@%ﬁ%ﬁh I‘égb ;,;Sa P AGEZUN sdrpie SwedRfiss! thah 1%
[ppm] compared to sucrose
62.5 below 1% sucrose (6/6)
125 below 1% sucrose (6/6)
250 below 1% sucrose (6/6)
500 similar to 1% sucrose (3/6)
below 1% sucrose (3/6)

The sweetness detection threshold in milk is higher than in water. All panelists (6/6)
found 62.5 ppm trilobatin, 125 ppm and 250 ppm trilobatin to have a sweetness below
that of 1% sucrose in milk. For 500 ppm trilobatin, half of the panelists (3/6) found the
sweetness to be isosweet to 1% sucrose, the other half found the sweetness to be below

that of 1% sucrose.

500 ppm trilobatin in milk is a concentration below or near the sweetness detection
threshold in milk. A concentration of 550 ppm, 600 ppm, 650 ppm, 700 ppm or 750 ppm

may still be a concentration near the sweetness detection threshold.
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much sweeter and considered too sweet. This shows that
t he sweet ness of sweetened cereals can be enhanced by

woazbds/14803» of tril obatin. Exanple 12 Sweet ness PCT/CH2008/000253

10

15

20

enhancenent by 10 ppm HDG The degree of sweetness
enhancement of HDG was tested by determ ning the

i sointensity of the HDG enhanced sanples in conparison
to sucrose sanples. The sanples contained 10 ppm HDG
in 7% sucrose (HDG 10), and various sucrose sol utions
OExainflé @t ent concentration in water (7% 8% 9% and
100108 dihaleriaflh S e was presented at room
tenperature and 1 n random order to 20 sweet sensitive
panelists. In two replications over 1 session,

p?n%%tﬁ\tﬁas"i@ét@d B?K%d/eétoseﬁgm&leﬁﬁwmfo’é%l Ehﬁplsamﬁm from Kix,

fromleast sweet to npst sweet

s ngp%rgt Mils:t¢SAnThe ¢eigalys %ﬁ%{f’%ﬁ%"e&ﬁﬂw 3P%arﬁ)lr%<£§¥1?nd dcontams 39

t BEorbahie? 309 Rréal FRelstd tebedlthe/sdnystes indihokt raitk. t he
range wherein the difference of two sanples is

non-significant. An R-index outside of that range

.i me itﬁéaéeﬁ?éal shrgplcé| sLiarvisk wad itdricaiip addesidnyspeayingTthe cemponding

HDG i n.,.7%
s?ﬁ’ﬁF‘Ft o&gr‘]p' pnl},g\r;@gtsgﬂjtli)rhgs a(iergﬁogélﬁ‘é’?zgggégrﬁmé?gvneﬁ'@b%d at

cabed fat ad)uRq 5 nifexesiialaweneatier dvango drvAsmone the \g@pr Similarly,
> h&%%/water to

cgtsEE el Aphe' G lerdal st b pd e coRRBHPRIGSEuAD AN
Q@Wawdrudﬁ%nlewmwecmmb@sﬁ@@ h@"c@ocﬁﬂnht"@@ PRIV ndex

val ues below the lower critical value (37.1) at
p>0.05). An R-index of 37.5, which is within the

ciThe falawing geteal sasmpies WE'B.cOMBEredoy . shows that t he
sanpl e was isosweet to 8% sucrose. Accordingly, 10 ppm
HDG in 7% sucrose adds about 1Brix of suerose

we dirthehating gerea| sample o - nhanc SWeRiNeRIEIGhalin SamR'e o
T4pbFpies equivar ent” 10| fls 8Weet than 1% sucrose

200 ppm sweeter than 1% sucrose

400 ppm much sweeter than 1% sucrose, too sweet

200 ppm trilobatin produced a pleasant taste sweeter than 1% sucrose, 400 ppm was

much sweeter and considered too sweet. This shows that the sweetness of sweetened

cereals can be enhanced by addition of trilobatin.
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sucrose solution. Accordingly, since the HDG sanple in
a concentration of 10 ppmwas found to be i sosweet to

w@2084 608 ose (conpare exanple 1d), it woul d bECT/CH2008/000253
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expected to be isosweet to7.5% assuning a nmerely
additive effect. However, the HDG in 7% sucrose sanple
was found to be i sosweet to 8% sucrose, clearly above
a merely additive effect. Exanple 13 Sweetness of
trilobatin (750 ppm) in yogurt The sucrose
chred 12t i on i sointense to 750 ppmtrilobatin in a

P Gbdn kb6 UPTo Hsh g ned as fol lovs,  Sampl es
_ with 750 ppmtrilobatin,
or the sanme plain yogurt base with sucrose in various

sUC r&gltf %é‘&f' I’TFIQQS/ %nl%née/merqt P %DG]wésfﬁest%B By defd¥mining the

each yogurt sa V\?S served c

oineneibif S1a4dPG arpance SBIAS 1 SHERA YR (SIS SRT P e

t%ﬂlé‘soédn%ﬂﬁémppm BIDGLnF95 SicRibe (BB 0)Saral varicusaabrose

to rank the sanples fromleast_s i o weet .

TeRAUtiAS af %%regmﬂ"e%‘tt@am? & %erpﬂfoﬁﬁ@%naﬁ@i é’s The

critical value range given indicates the

non-significant range, an R-index outside of this

range is significantly different as indicated

( PEFQM 6gach Bamplel vidssprisentee at esbn? &Gnpepaturerand dbeandemiorder to 20

pl ain urt as.siqnifi

Vot ot rarist (e o WF uSeatiif Rahp R @ sed to

géc&ﬁﬂseeé ahdh wmkumesamgefeﬁrom iaatst Peget teanomt speet. Gdpe reglie were
L%m fd o torgﬁl |nd8§ §n§%§'§£rtot %@'ﬁrékegtéﬁ intthe Yar&' BeldWo The critical value

e cal cul ated R-index,_va {lASR
ameucbelsme nanee Wbe:@rn the Hiffeteare oHWeaMples ispgn-significant. An R-index

@mgé)of Bt r%'n MR signifit Aty SRRt eaMpies!t ensi ty of

r|Io atin was perceived to be isointense to
O. 5% Sucr ose.

HDG-ppm vs. R-index | Critical Value Significantly sweetness
sucrose [%] [%6] [%] different (p<0.05) | HDG sample
HDG-10/7% vs. 7% 75.2 37.11t062.9 Yes sweeter
HDG-10/7% vs. 8% 375 37.1t062.9 No isosweet
HDG-10/7% vs. 9% - 10.7 37.1t062.9 Yes less
HDG-10/7% vs. 10% 0.6 37.11062.9 Yes less

The HDG sample (10 ppm HDG in 7% sucrose) was perceived to be significantly
sweeter than a 7% sucrose solution (the calculated R-index value exceeding than the
higer critical value (62.9%) at p>0.05), isosweet to the 8% sucrose sample, and
significantly less sweet than the 9% and 10% sucrose samples (the calculated R-index

~ values below the lower critical value (37.1) at p>0.05). An R-index of 37.5, which is

within the critical value range (37.1-62.9%), shows that the sample was isosweet to 8%
sucrose. Accordingly, 10 ppm HDG in 7% sucrose adds about 1°Brix of sucrose
sweetness intensity to enhance the sweetness so that 7% tastes equivalent to an 8%
sucrose solution.

Accordingly, since the HDG sample in a concentration of 10 ppm was found to be

isosweet to 0.5% sucrose (compare example 1d), it would be expected to be isosweet to
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Exanpl e 14 Sweetness of HDG in a cola beverage 20 ppm
of HDG in a cola beverage sweetened with 7% sucrose

wonss/casear ed to control sanples (cola w t houtPGHRGIZH08/000253
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sweetened with 7 or 9% sucrose) by 9 panelists.
Panel i sts were instructed to taste and conpare the
sanples in their sweetness intensity and profile. The
HDG in 7% col a sanple was found to be significantly
sweeter than the 7% sucrose sanple by all panelists
(tj)umvngﬁgugxmgsal\ﬁetelyaaddtWe effettstiowayes thoHDEIN 7% sucigse sample was
scribed to e =i ' t '
R e G R i S PR A CLE SO
duration.C ai ms: A sweetened consunabl e conprising a)
?L :egst 0.0?019?(m/30 of at |east one sweetener,
cluding natural and artificial sweeteners, wherei
s &xampledét ener i ncl udes sucrose, fructose, gl ucosgl, "

higgRefbUCLARBLSR (P56 ¥rHPinGBaGH SYT up, Xyl ose,

a _ ,_rhamose, eryt ritol, xylitol, mannitol
sorbitol, inositol, acesulfanme potassium aspartane,

NGRL B osStEHcahtAiBN isoRtaRatd TED pp tritubrabin imed pleinsyogurt base was
thereof, wherein said at | east one sweetener or
sweterrained ag tBVHati on is present in a concentration

above the sweetness detection threshold in a

g%gcmepn[ ﬁt§lrfgtatiag1gd %&?"lﬂﬁ S/Iggt; . lisa’o SR 75D Bom iBHAIHOSEthe 38fe Blain yogurt

base with sucrose in various concentrations (0%, 0.5%, 1.0%, 1.5%, and 2.0% sucrose).

30 mi of each yogurt sample was served cold, in random order, to 21 sweet sensitive
panelists. In two replications over 1 session, panelists were asked to rank the samples
from least sweet to most sweet. The data was subjected to an R-index analysis. The
critical value range given indicates the non-significant range, an R-index outside of this

range is significantly different as indicated (p<0.05).

yogurt samples ) - Significantly
R-index | Critical Value ) sweetness
750 ppm TL vs. % different
%] [%] TL sample
sucrose (p<0.05)
TL vs. 0% 82.6 37.4t062.6 Yes sweeter
TL vs. 0.5% 58.5 37.4to 62.6 No isosweet
TLvs. 1% 14.7 37.4t062.6 Yes less
TL vs. 1.5% 4.4 37.4t0 626 Yes less
TLvs. 2% 3.3 37.4t0 62.6 Yes less

Panelists perceived 750 ppm trilobatin in plain yogurt as significantly sweeter than the

~ plain yogurt base alone (the calculated R-index value was greater than the higher critical
value (62.6%), but significantly less sweet than 1.0%, 1.5% and 2% sucrose in plain
yogurt (the calculated R-index values are below the lower critical values (37.4%) at

p>0.05).
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wherein RL is selected fromthe group consisting of OH
and OCH3, and R2 is selected fromthe group consisting

wotooshansh OH, RL and R2 conprise at | east one ¥d/grguep/00253

10

15

and when R1 is OHthen R2 is H (trilobatin), and when
Rl is OCH3 then R2 is OH (HDG, wherein the conpound
of formula (1) is present in a concentration near its
sweet ness detection threshold in said consunable.?2 .
The sweet ened consunmable of claim1 wherein the
clompein pobustf thecweeinasg ihjenisity of750 ppa trilebatd was paieejvadts e
alcglg{eq%@%dg%%bajo 2 wherein the trilobatin

nceniration 1s from3 to 200 ppm 4 . A consumabl e

-according to claim2 wherein the consumable is

selected fromdairy product, dairy-derived product and
dairy-alternative product and the trilobatin
cbxaeme A4tion is from10 ppmto 750 ppm 5 . A

C%é&ﬂ@&l&p@@mréﬂ&d@bé@r%eai m 1 wherein the consumabl e
has a p efow 6.5 and the trilobatin concentration is
from6 to 300 ppm 6. A consunmable according to claim
220’\?% @F ADGR akeRSBEveklge shasteﬂect)wltrbmcswcrﬁsawds tbmpared to control

v saReRou R e uekane 17 el 2 rtPieBo By dpantifs

of formula (1) IS hesperltln d|hydrochalcone

e T e

tandZ@rofupm 9 . A consunabl e accor ding to claim?7
wherein the consunable is selected fromdairy

The HDG in 7% cola sample was found to be significantly sweeter than the 7% sucrose
sample by all panelists, but not as sweet as the 9% sucrose control. It was described to

have a non-lingering taste profile similar to the sucrose controls in sweetness onset and

duration.
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product, dairy-derived product and dairy-alternative
product and wherein the HDG concentration is from1

wepmosti43236 ppm 10. A consunmabl e accordi ng to BIBECHRNS/000253
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wherein the consunabl e has a pH below 6.5 and the HDG
concentration is from0.6 to 30 ppm 11. A consunabl e
according to claim7 wherein the consumabl e has a pH
bel ow 5 and the HDG concentration is fromO0.6 to 40
ppm 12. The sweet ened consumabl e of any one of clains
Claimsl1 that is a water-based consumabl e i ncl udi ng but
not limted to beverage, water, aqueous beverage,
enhanced /slightly sweetened water drink, mneral

vat er A SaddisHeatRes e edfprisi@n- car bonat ed bever age
carbonated water, still water, soft drink,

non-al cohol i c drl nk, al coholic drink, beer W ne,

liquom) frakteastrd.0N01% Wi/wkof at Ieaisttorjetﬁ“@@teneeg&@mge\atw al and

j Ui cefpkiaf Swelkdieks, coffee, tea, black tea, green tea,

ool ong tea, herbal tea, cocoa g er-basgg_l‘;')0 te

01 R et 5219 BAeRIE MBS SHBLE THEERS QPHk Ny AGIpee com
fr ozersylfup,ld:btn, sy xglosd, mrtbinoselirhamnoe! erythitd edlito enannitol,
frui t ﬁol i%%g Hff‘tace%.ﬁfgﬁé'da%ssﬁﬁml agtFa bé;@?mé aslﬁ&%iose

soup beverdage
gr ouné?CCf@rlan @F@!ﬁbmmeﬁe@@{ r econst i t ution (cof fee

beans vthFé'iW 84ld aPbhf@ne isWeétandr of @@véﬁ@nerft@ﬁfb&\atb@ra{sfpresent in a
cocoa r s cocpa a ves. i nstan
poudo P aton byt in S csn SRR oo d i Bilelfon =

cl ai mieabt sosvieket tdh2fh sugrose,s0tli d dry consunabl e
including but not limted to cereals, baked food
products, biscuits, bread, breakfast cereal, cereal
bar, @her gy %HW@P?@JNP"(’“%QI) bars, granola, cakes,
COOkI es, crackers, donuts, meflns pastries,

confecti oneri es, chevv'dp,g OHN chocol ate, fondant, hard
candy, marshnallﬂg prressgd tablets, snack foods,

o) R2
sevyes
(1),

wherein R' is selected from the group consisting of OH and OCH,, and R? is
selected from the group consisting of H and OH, R" and R? comprise at least one
OH group, and when R’ is OH then R? is H (trilobatin), and when R' is OCH; then
R?is OH (HDG),

HO"

wherein the compound of formula (1) is present in a concentration near its sweetness

detection threshold in said consumabile.
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bot ani cal materials (whole or ground), and instant
powders for reconstitution. 14. The sweetened

wamgwsed e of any one of clains 1 to 11 whi clPABCE2008/000253

10

15

20

25

30

dairy product, dairy-derived product or
dairy-alternative product, optionally selected from

the group consisting of mlk, fluid mlk, cultured

m | k product, cultured and noncul tured dairy-based
drink, cultured m Ik product cultured with

| 2ct ObagidJedfned e&@&%ble)’d? QR & WIRRAHhBRVRIPBER of formula (1) is
snoot hy, lassi, mlk shake, acidified mlk, acidified

m | k 6@9%?5@e butter m |k, kefir, mlKk- based

beverages, milKk/juice blend, fernented m | k beverage,
igecr r - : : ..
Bt e i RaRE peordil o BRRFEnEleR né Bl et TP Hon i rom 3
soy dritegROpPRMd rice mlk drink. 15. The sweetened
consunabl e of any one of clains 1 to 14 conprising at

oo AETsPERbA FoodraRE I FaT 2 BPRT e AEiE i€ 8Bk fom
ng r osfathe pMdustwizigtderiesd prduct and daisypaltedrative pagsict and the
extr a‘iﬁlobaﬁhec\bhﬁé'ltr%ﬁ?n iseRAL Asth te750, ppand  NHDC, - or

conbi nati ons thereo wher ei n each further sweet ness
enhancer is present in a concentration near its
ss\eet mescﬁwsdmtaﬂetaicwrdhb teshial twheveinthe tensliovablearasragithbelow 6.5

di hyd h i de f
12 pes ERER BB P4 300 O P2 LT, 10780

ppm for nogroside V fromO0.4 ppmto 12.5 ppm for

S ngl,eec&?shﬁqask atce&mna td aa.ﬁOz RRSRein(tAE coistiiabRi Hie of groBelow 5
2to or_rebaudi osi.de A frg@il to 30 ppm and

f or ﬁlﬂ@:ttﬁ?t&lﬂbit"ﬂ 6°"5’eBt|5‘?‘H°”156 ror-fd0 408 Bned consumabl e

of claim15 conprising 2 to 60 ppm naringin
di hydr ochal cone 17. The sweet ened consunabl e of claim

15 coqpr|5|n 4 ppmto 56 ppm
he sweetened consumable of claim 1 wherein the compound of formula (1) is

hesperitin dihydrochalcone 4”-beta-D-glucoside (HDG).

8. A consumable according to claim 7 wherein the HDG concentration is from 0.3 to 20

ppm.

9. A consumable according to claim 7 wherein the consumable is selected from dairy
product, dairy-derived product and dairy-alternative product and wherein the HDG
concentration is from 1 ppm to 75 ppm.

10. A consumable according to claim 7 wherein the consumable has a pH below 6.5 and
the HDG concentration is from 0.6 to 30 ppm.

11. A consumable according to claim 7 wherein the consumable has a pH below 5 and
the HDG concentration is from 0.6 to 40 ppm.
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rubusoside or 2 ppmto 80 ppm rubus extract. 18. The
sweet ened consumabl e of claim 15 conprising 0.4 ppmto

wd 14380 nogr oside V or 2 to 60 ppm swi ngl e epdT/eH2008/000253
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19. The sweet ened consunmabl e of claim 15 conprising 1
to 30 ppm rebaudi oside A 20. The sweetened consunabl e
of claim15 conprising 2 to 60 ppm stevi oside. 2 1.
The sweet ened consunable of claim 5 conprising 1 to 5
ppm neohesperidi n di hydrochal cone. 22. The sweet ened

cpNSunpRl & etfentd @brﬁ‘@uﬂr@bfé%ﬁy Sh&r didimis Afto i Nenah 1474 Water-based
sweet ness enhancers rst?el ec

of narCREHTARE RHYFABE 'aﬂ%H'é"temgqedgra%q«ﬁgpﬁﬁ%ﬁé%te‘l’quge

ext r acnhatisduslighilyleyeeteradvagertdriak tminetabwates icdionated beverage,

r ebau q‘!oﬂsdapo%gp’red %Qgerggéﬁ Qgﬁo?ﬁg el 'vﬂxteg Y Wt iR ,g}o%ghICOhOliC

The sweeteéene 2 wherei n one
t he f uirinkeaaicobpkicedritkskeaswinadigrer, frait dinkeisicediryitiygige t yegetable

gr oup ;G Hrdth Nk, @bfEED a0 BlabieteY, growh i@l Boléng tedCiiarbal tea, cocoa

b baudj
e e e, SRl S e
f rom tfleeeyfroit frocembiitjicagwater-baset éwsptevit gersorbet, dressing, salad

di hydrg g%ﬁ{gcgglﬁe né}{d TN g'bhmrcgprhé‘tleﬁﬁg?wh@éor drBénd), or

sweet en onsuma one 0 P s
whi ch insarg PBW@@H&@"@"%““W%“B@%P%@E e ’&‘fe W%Fi'@ﬁantc ee,
addi t icabed baareOrteba powderniastanisqpesa, dealedidsy thstanhizhponder).
in a concentration froml to 2 ppm 26. A nethod of

Speet AU ERASHIBRLESORNT LA tre Badihe h 494 e AUHG ey

one sweet ener I'ng natura
art i f iconsumable including but not I|m|ted to cereals, baked food products, biscuits,

bread, breakfast cereal, cereal bar, energy bars/nutritional bars, granola, cakes,
cookies, crackers, donuts, muffins, pastries, confectioneries, chewing gum,
chocolate, fondant, hard candy, marshmallow, pressed tablets, snack foods,

botanical materials (whole or ground), and instant powders for reconstitution.

14, The sweetened consumable of any one of claims 1 to 11 which is a dairy
product, dairy-derived product or dairy-alternative product, optionally selected
from the group consisting of milk, fluid milk, cultured milk product, cultured and
noncultured dairy-based drink, cultured milk pr_oduct cultured with lactobacillus,
yoghurt, yoghurt-based beverage, smoothy, lassi, milk shake, acidified milk,
acidified milk beverage, butter milk, kefir, milk-based beverages, milk/juice blend,
fermented milk beverage, icecream, dessert, sour cream, dip, salad dressing,
cottage cheese, frozen yoghurt, soy milk, rice milk, soy drink, and rice milk drink.

15. The sweetened consumable of any one of claims 1 to 14 comprising at least one
further sweetness enhancer selected from the group consisting of naringin
dihydrochalcone, mogroside V, swingle extract, rubusoside, rubus extract,
stevioside, rebaudioside A, and NHDC, or combinations thereof,

wherein each further sweetness enhancer is present in a concentration near its
sweetness detection threshold, which is for naringin dihydrochalcone from 2 to
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xylitol, mannitol, sorbitol, inositol, acesulfane

pot assi um aspartane, neotane, sucral ose, saccharine,
or conbi nations thereof, wherein said at | east one
sweet ener or sweetener conbination is present in a
concentration above the sweetness detection threshold

In a %@Z}bﬁﬂ%r%btﬁﬁsi% frb@aiS4 ppri BSYEEPm ! fBr riuS BRfRSRom 2 ppm to

and b) conpound of fornul érpjf% V\,herP| n RLis

sel ec@@d’pm'&hr‘ﬂqgéoﬂ‘?%\ﬂg“%‘gf’ 142 -BPPBHOL SYNets Btragt figm 2 to

g is desqﬂpﬁﬁifcﬁ'(ité_vl‘dsilietﬂbm 2 tooi(pppoarisi rebautdipside Adframd tOR0 ppm,
an [ t one OH group, and when Rl

IS map%%r‘a@dlig%ﬁ f?{Orél F?Fjg’r't?jati n), ang V\,hgn Rl is OCH3

then R2 is OH (HDG, wherein the conpound of fornula

(4B | 9rhRIsReeidhed BorsufABREI tlami | ®Borfig@sing 2 & G0WRH Natrgin
detectj o tgreshold in said consunmabl e, are adni xed to

a constHERC al59"€-The sweet ened consumabl e of cl ai m 26
wherein the conmpound of forrmula (1) is trilobatin. 28.

A 7€ ONSYITRR) Lt AEE Q5 HURRIbIEQf Elafth T5 gng?s‘?r(z(ﬁ B pbfio 56 ppm
trat f 3 to 200 A

trilobatin concentration Is from ppm 29.
consurfepHseside 862 @PmMge 88 PEMAHPHSEXGfter ei n t he
consunabl e is selected fromdairy product,

gfg;; . e dwiSflnRY QGG inaBIaths ARk X5 BbhbridhY 6.4 BpRY 1848 Stppm

mogroside V or 2 to 60 ppm swingle extract.
19. The sweetened consumable of claim 15 comprising 1 to 30 ppm rebaudioside A.
20. The sweetened consumable of claim 15 comprising 2 to 60 ppm stevioside.

21. The sweetened consumable of claim15 comprising 1 to 5 ppm neohesperidin

dihydrochalcone.

22. The sweetened consumable of claim 15 comprising two of the further sweetness
enhancers selected from the group consisting of naringin dihydrochalcone,
mogroside V, swingle extract, rubusoside, rubus extract, stevioside, rebaudioside

A, and neohesperidin dihydrochalcone.

23. The sweetened consumable of claim 22 wherein one of the further sweetness
enhancers is selected from the group consisting of mogroside V, swingle extract,
rubusoside, rubus extract, stevioside, rebaudioside A, and the other further
sweetness enhancer is selected from the group consisting of neohesperidin
dihydrochalcone and naringin dihydrochalcone.

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

beverage.

Page 42 of 46



trilobatin concentration is from10 ppmto 750 ppm
30. A consumabl e according to claim27 wherein the

waemosussakl e has a pH below 6.5 and the tril obagdmCcH2008/000253

10

15

20

25

concentration is from6 to 300 ppm 3 1. A consumabl e
according to claim27 wherein the consumabl e has a pH
below 5 and the trilobatin concentration is from®6 to
400 ppm 32. The sweetened consunabl e of claim 26
wherein the conpound of formula ( 1) is hesperitin
jhydr: " - ' , A
oL gl vER0e offalPleracdtan i g Reb g Hedhesptigidinycrochacone
concer? AEPReAtralon fFdm! &0 3PPH- 20 ppm 34. A consunmbl e
according to claim32 wherein the consumable is

ected fr ' . Lry-derived product and
o Ty AoepASY FERe iRl Eatehan e el 127 B B
concer®r at iableaptsD.640I % af 35 fnest epervesisner, 3%Iudmg natural and artificial
consunmabl e s@ee@h&isng to claim 32 wherein the
consunmabl e has a pH below 6.5 and the HDG
concentration is from0.6 to 30 ppm 36. A consunmabl e
accordi ng wheddimsait SResthnsrénaudel sugoses frvetobe dhasse higH fructose

bel ow 5 an n [ i [ .
ppm 37. Th%@%ﬁ%’?%@i Kide: fdon SeJr’ r%@n'%sigs‘%rgtgﬂghéy"to"
adni xt ur e @rangitol] gaskitol. drrsitenpresEiBMaRAtBISILETY ASPRIATH &eotame,
group consisgtraldge Wactiiing r Bodbinytineehaksione,

nogr osi de V, swi ngle extract, rubusoside, rubus

extract, stevioside, rebaudi oside A and NHDC, wherein
each enhanavherdissaid etleast ong sweetons on sweeteosr aeawinatieris present

sweet ness el e6hdentatidi B0 swebiness detedtioh thasididin

di hydrochal cone from 2 to. 60 f or
y concentration at least isoswé?e?trg 2% sucrose, and

b) a compound of formula (1),
OH OH
HO ~
HO™ R?
0 O OH ! R
OH O (1),

wherein R' is selected from the group consisting of OH and OCHs, and R?
is selected from the group consisting of H and OH, R, and R, comprise at
least one OH group, and when R' is OH then R? is H (trilobatin), and
when R' is OCH; then R? is OH (HDG),

wherein the compound of formula (1) is present in a concentration near its

sweetness detection threshold in said consumable,
are admixed to a consumable.
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rubusoside from1.4 ppmto 56 ppm for rubus extract
from2 ppmto 80 ppm for nogroside V fromO0.4 ppmto
wanov1psm for swingle extract from2 to 60 ppraT/€H2008/000253
stevioside from2 to 60 ppm for rebaudioside A froml

to 30 ppm and for NHDC from1 to 5 ppm 38. The

sweet ened consumabl e of any one of clains 1 to 25

wherein the trilobatin is extracted from a bot ani cal
source including parts or |eaves of Lithocarpus

P ystmw}éateaw EoYReMableaR bialn® 88 wRABRIMRE E&mﬁéur{d&ﬂ‘f&ﬁwula (1) is

of an
Mal us

Ele speci es, said apple species including
FWata. 39. The nethod of any one of clains 36

g

and 37, wherein wherein the trilobatin is extracted

fi8o m o P&g%bﬁ?lacé&& % él%‘i AL AGeRAhd §|I0‘BEtlA @cﬁ%@ﬁtrﬁfon is from 3

t hocar pus poly

St ac I nese sweet and part

or | ed¥ @30 BPMan appl e speC| es, said appl e speC| es
i ncl udi ng Mal us tpl obat a.

29.

30.

31.

32.

33.

34.

35.

36.

A consumable according to claim 27 wherein the consumable is selected from
dairy product, dairy-derived product and dairy-alternative product and the
trilobatin concentration is from 10 ppm to 750 ppm.

A consumable according to claim 27 wherein the consumable has a pH below
6.5 and the trilobatin concentration is from 6 to 300 ppm.

A consumable according to claim 27 wherein the consumable has a pH below 5
and the trilobatin concentration is from 6 to 400 ppm.

The sweetened consumable of claim 26 wherein the compound of formula (1) is

hesperitin dihydrochalcone 4”-beta-D-glucoside (HDG).

A consumable according to claim 32 wherein the HDG concentration is from 0.3
to 20 ppm.

A consumable according to claim 32 wherein the consumable is selected from
dairy product, dairy-derived product and dairy-alternative product and wherein

the HDG concentration is from 1 ppm to 75 ppm.

A consumable according to claim 32 wherein the consumable has a pH below
6.5 and the HDG concentration is from 0.6 to 30 ppm.

A consumable according to claim 32 wherein the consumable has a pH below 5
and the HDG concentration is from 0.6 to 40 ppm.
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37.

38.

39.

The method of claim 26 further comprising the admixture of at least one
enhancer selected from the group consisting of naringin dihydrochalcone,
mogroside V, swingle extract, rubusoside, rubus extract, stevioside, rebaudioside
A, and NHDC,

wherein each enhancer is present in a concentration near its sweetness
detection threshold, which is for naringin dihydrochalcone 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, for rebaudioside A from 1 to 30 ppm, and for NHDC
from 1 to 5 ppm.

The sweetened consumable of any one of claims 1 to 25 wherein the trilobatin is
extracted from a botanical source including parts or leaves of Lithocarpus
polystachyus (Chinese sweet tea) and parts or leaves of an apple species, said
apple species including Malus trilobata.

The method of any one of claims 36 and 37, wherein wherein the trilobatin is
extracted from a botanical source including parts or leaves of Lithocarpus
polystachyus (Chinese sweet tea) and parts or leaves of an apple species, said
apple species including Malus trilobata.
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