WD 2008/ 148239PCT/ C112008/ 000253 CONSUMABLES 5TECHNI CAL FI ELD

Di scl osed are sweetened consumabl es and nethods of form ng said

sweet ened s that conprise certain sweetenerSﬁgﬁk

of formula E ;M?Bﬁéfuding trilobatin and HDG in a concen @ﬁlon near
its sweetness detection threshold to enhance the sweetness.

BACKGROUND Trilobatin is a natural dihydrochal cone type smeetener
that occurs in the Chinese sweet 15 tea plant Lithocarpus

pol ystachyus, the | eaves of which have been consuned as sweet tea in
the south of China for centuries. It has also been found in the apple
species Ma/us trilobata, and from t(QONSIHMBIES t he nane tril obatin was
derived. Trilobatin was first chemcally synthesized in 1942 under

t he nane p-phlorizin. Under the nane prunin dihydrochal cone, US
3,087,821 described its use as a sweetener in 1963. 20 Trilobatin has
been useds; as a sweetener in concentggHNIOASFeDl above its sweet ness
detection | evel. Hesperetin di hydrochal cone 4"-beta-D gl ucosi de (HDG
is a known smiegbsetare $wetened noriihabley ardresthadshf fanoimglseidiseredned  whi ch
is present i Pgﬁ%bﬁs thitic hm%ﬁrsethng%véétQﬁé?éérﬁ de n(d:&’rﬁ@&efa‘?aula @gprmonly

known as swee oranﬂ commo, nown  as tagﬁerlge
or mandari n.(irtlyding righatia ped HPGHPE Cr?ﬁ?erﬁét'oﬂé}e%'ﬁ%f?ews? drierlipn Breshe!
hesperidin ita edhdmémeadm}ealnmsr\hl ch yields hesperidin dihydrochal cone,
fol |l onedlby partial hydrolysis, either by acid or by a dissolved or

i rmobi |i zed enzyne, to form HDG for 30 exanple as described in US
3,429,873. Again HDG is used in concentrations well above its

sweet ness detection level. Page 1 A RGND
2008/148239PCT/CH2008/000253 Applicant surprisingly f ound that

conpounds of_f r obatin, and H e hancer s
and can be ’gr@cga 'h'szf rf%lgﬁi gﬁﬁ g@ﬁlga?c&nf bike ﬁ“e"ﬁ? °§°ﬁse'f nEsd g? g‘év%?qon
t hr eshol tb i ntez platl Litavdamus\wiolystaciows.dhanleavas of ‘ehrelrl Bavel beeh gefisnoed Ae sweet
sugars sucr g ?5 in the SukiP h1 HE&n rregl 'Itgtias bisy BE%U&QF\ 'ﬂteséﬁplé%pecres Malus

(containing Tructose an ucose %/ ose, arabinose r hammose,
r

t he sugar alldieb@e sanélf@’mﬂthlﬁtsﬁll"ce WI”P'E”S lohat s gerived o ‘tﬂbﬁtﬂ Wasafﬁﬁ
inositol, arﬁiﬁeﬁth@ttﬁé’yﬁthfebr@é@rh 1SHEEIRNBE Hae @tﬁhroaﬁﬁanrtd@rm.e nlﬁr@'fp&m

suer e ooe, st S L PO S R e e

consumal®( conprising a) at |east O. 0001%_(vv/vv) of at |east one
sweetener, ifglug gk A1 WEEH Sk Ref fcbileAlrat S REROSIVE its WIS RIS

sai d smeetener I nc es sucrose, fructose gl ucose, high fructose
corn syrup, céstastiayievg). xyl ose, arabi nose, rhammose, erythritol,
xylitol, mannitol, sorbitol, inositol, acesul fane potassium

aspartane, %%%grré?h drﬁyéf‘ocar‘tla%oné 4 3 gctc-lbqubc%%i’de %D@ﬂgg'kﬂ%ﬁ g\péeténr%?{hgpgah
25  be synthesized from hesperidin, which is present in peels/fruit of Citrus sinensis L.
(Rutaceae), commonly known as sweet orange and C. reficulata, 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
30 example as described in US 3,429,873.

Again HDG is used in concentrations well above its sweetness detection level.
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20wherein said at | east one sweetener or sweetener conbination is
present in a concentration above the sweetness detection threshold in
a concent raig Ros/Ak2beast i sosweet to 2% sucrose, and b)p@EC@IPHIHEE3Of
formula (1), 25 OH OH OHO Page 2 of 46 WO -
2008/ 148239PCT/ CH20081000253 wherein Rl is selected fromthe group
consisting of OH and OCH3, and R2 is selected fromthe group
consisting of Hand OH Rl and R2 conprise at |east one OH group, and
when RL is OHthen R2 is H (trilobatin), and when R1L is OCH3 t hen R2
is OH (HDG), ABplistre seiprisiogi fosotrbeteetnpendsef fermnuia (1)(trilobatisy 2gdfRC)ae a

concentrati o, 0&als bﬁl‘?‘an%%%h&‘@é?b@@e@ﬁé Bﬂl cbhcfe‘ﬁ&%nd‘ueaﬁtﬁﬁr swadhRsei n
the trilobatin concentration in consunables is from.3 tomzagggﬁggm and

i n 10consurmBetesiop ueshglddn gembinatiop ¥l eertain sygelpeeinFlding s and
dai ry-al t er nglidrasR, RicksteCsitedss, Hightfuctbee prmsirap {Eabitaininm frueiode whrbgledoselt he

HDG conceptrati on cons bl es
consunabl s Mt:)ﬁe g{lr':l@n hargos Ctsesa@a}mﬁ@bﬁéér ?r\yégtop%ol mannlté’ln&rlﬁlﬁl

dai ry-al t er natd imwtﬁ:BammdlathSIal sm@efenqﬁﬂmeip@ﬁpqrtam%ngﬁaﬁ\e 'FPFTF'@%@F% or
HDG are used tyh Ll BEREs baShTwEEERAST i ve sweet ness

t hreshol ds mﬁécgn&r?%&{;\%gﬁér{c?n é;gfhe%er esnt clor?gurrabl es as descri bed
herein. 20 Alternatively, trilobatin my be present in a
concentration from3 to 150 or from3 to 100 ppmin the consumabl e,

or from 18 ppmto 750 ppm 10 ppmtogl%\nR'Qm 10 ppmto 650 ppm 10
ppmto 60 ppm 10 ppmto 550 ppm or to 500 ppm when used in

consumabl es A g .oducts, dairy-derived products or
dairy-alter ngfb%heglEFQtﬂ%tt sz 5 Alternatively, in a consunmabl e which
has a pH below 6.5, the tril F\tln concentration may be from6 to 300
ppm in a cofddnewretencAicersHREIELOBRINGE ow 5 or bel ow 4, the

trilobatin concentyr ati,on yodtiod GAMGPatiEacfOR: ARMergl irbliipl Raial8h

HDG nay be presen concent rom to 15 or from
10 ppm i Adt he corﬁ!ﬁlﬂﬂbﬁ\é‘?et@]efﬁ’rnrom 1 ppmto 75 ppm 1 ppmto 70 ppm 1
ppmto 65 ppm 1 Wélh@a@@wéﬂamerlncmﬂés $uardsb, fppose,@iuchse, highGrupipse gdien

used I consumRbl 5 Rk s 1Bl YaBhOSk AigimolalhrASbMEtmar Gt

or dairy-al t er nat W&
2008/ 148239PCT/ CHx0ig). m%@cwwfémﬁaﬂ?ww aspwaaﬂeeaﬁ%mmfaw 'ch has
a pH bel ow 6.5, téaecﬁﬂa%camsmnhataahsmramay be from0.6 to 30 ppm in a

consu b?@ ich has 2 DH bELAWN switeddPbOlebtenk N mPiNaISPB GRIBEA A ON
may be fromoO0.6 t0o 7}
concentra?on above the sweetness detection threshold in a concentration at

least isosweet to 2% sucrose, and

b) a compound of formula (1),
25

OH OH

OH O (1),
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5 (2) The sweetened consumable of item 1 wherein the conpound of
formula (1) is trilobatin. (3) The sweetened consunmable of iteml1
wher ei n t hwocosgmaswzgd of fornula (1) is hesperitin di hydcaetwdocsiness
4" -peta-D-glucoside (HDG. 10 (4) A sweetened consunable as herein
described including initenms (iy(3) that is a water-based consunabl e
including but not limted to beverage, water, aqueous beverage,
enhanced /slightly sweetened water drink, mneral water, carbonated
beverage, non-carbonated beverage, carbonated water, still water,

sof t drink, non- &@é.ﬁ@{h%'def‘ec%%hth@br@@@éﬂds@tucydfmﬂ a(REGCH,, BhAR? is

l'i quor, frwt drink, juice, fruit |ui.c e 2 0,

drink, coffee, te%?[ecﬁgldé@!@" tpggrouaicg tip g”%‘%ﬁéﬁb&tea% %SmBHJI Jtheast one
cocoa (water- bas@H)gromemdoddeGBOHkhendi)ﬂS'éétﬂbbﬁé@ e MhRa R is OCHSthe”
cocoa- based dri nkgz;sypiodyr ozen fruit, frozen fruit juice,

wat er - based i ce, frU|t I ce, sorbet, dressing, sal ad dressing, sauce,
soup, and5beverage bot ani cal materl als (whole or ground), or instant
powder for 2@meeintse compduod of fowiiad) Isewesent igp serrenEBON S8ar ifsYeainess
coffee, coco owder, instant cocoa, tea |eaves, instant
tea powder). %e%g@ﬁhrggv\@gfgwgd consumabl e as herein described
including initens (1) to (3) that is a solid dry consunabl e

i ncl udi ng butwvheein thé trildbatin tancerdration i consyrialies St BRROPPM. BB t s,
25br ead, 4fr e%grﬁs%ﬁntab%ﬂh%%re da J:Iuéi’@'ﬂmrﬁd”éﬁﬁ@yprb@foﬁd dhdtdairy-alenmdtivlar s,

granol a, cakes, cookl es ra , ts, muffins, pastries,
conf ecti oner |Pé§’“°t§ﬁéwm1bow (P(E’Eﬂ 3? fondant, hard candy.
mar shmal | ow, pressed tablets, snack foods bot ani cal naterial s (whol e

or ground), @ﬁ‘%re'irﬂﬁé ﬁlbb &%ﬂwﬁrfaﬁorf lﬁrcoﬁs@ﬁﬁﬂ§§ istfiabi @B to RNM), A sweet ened
S

consunabl e as herein i ncl udi BiiveS
a dairy prod@et '“‘%EP&?W ‘15853 ??H%E[ng’ag %P%@%P&e%ﬁ%&%@ drﬁ |
as her ei n5degesdubisds fromdippdi egSpem- not limted to mlk, fluid mlk,
cultured m |k product, cultured and noncul tured dairy- based dri nk,

cul tured m |l k produc ultured wth |
yoghurt - based ”@Eﬁt@r‘ﬁ % ?ﬁﬁ‘fﬁ“ﬂv ':Ioﬁssnlijl & OQH.\%E,I th%P%Spéfcﬂgé‘g);%e;t%egs m |k,
aci dified m ltheS®iisweichgesy vaot in different eonsweabies asidepribed 8878 Nhey er ages,
m | k/juice blend, fernmented mlk Page 4 of 46 WO

2008/ 148239PCT/ CH2008/ 5 ver age

i b, sal 20 aleTARg. HRRATYEaL R Beactt 4 SEEHRon (7R ST 150 s #6001
mlk, soy drmpmmmctonswbm pkfrqmw.kpmtq?ﬁP m%&%@%ﬁk %@%JH&B’“&&“
Iher elt n des](c:r IF{ah 16 P l&?(gowppafny[ﬂgam t©550 ﬁﬁ&mr«lbompbﬁm)wlﬁmmaﬁd insi ng at
east one furthér ness,_enha

%&%E %PW% Rfo. g &b u%‘?y 9&'&89&;039&%/5% 'éﬁéf'ﬁatwe

consi sting of°R&T FE€are) Y ogr oSi ngl e extract,
rubusosi de, rpdeustsextract, stevioside, rebaudi oside A, and NHDC, or
conbi natigns thereof, wherein each further sweetness enhancer is

present in a ance ‘@’V:q%éfi %aﬁg}ﬁg{]a{uﬁh ﬁéﬁfﬁl—ﬁ‘ﬁ%ﬁw el gl%tﬂ'd%tnh RES2hPAEn

which is for cone from

rubusosi de f rroap HeOromm & to¥iR rPEY: B PARGYMARE WhithTRS %R’f BQE‘E’ 5f°r"gﬁlf"§4pt5ﬁ1 to

80 ppm for npEhARicdRcedtriticamd). bk s toxt0d2pm. ppm  for swingle extract
from2 to 60 ppm for stevioside from2 to 60 ppm for rebaudi osi de A

fromlto 30 ppm and for NHDC from1l to 5 )] m§§2n$(g
consunabl 30 asAlteeratively, diScmapbeiprepent Fmﬁj?%@eﬂtfﬁt'?":fé?ﬁ' pApoig %

to 15 60 ppm HAT inkH dhndirhidié, @¢ fieth aQipeh to 76 Bpm Al Spie &t Zyepth, dqusumblpema‘s

herei n described, jnclu ( dcéh gmgp,,ggthglﬁa epm
r ubusosi de orPP I9HAAPE- Bpﬁﬁ?ng? B%’ﬁg&r&% P2 gé %,ﬁ%{:)%. Aaweet ened
consunabl e asddirgpeidncteleiry-deregd pradests 6 ‘i‘ﬁij’ﬁaﬁerf‘?té’ﬁ]p(oﬂ)’c Sconprising 0.4
ppmto 12.5 ppm nogroside V or 2 to 60 ppm sw ngle extract.
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(11) A sweetened consumabl e as herein described, including initem
(7), conprising Ito 30 ppmrebaudi oside A 25 (12) A sweetened
consunmabl ewesodsaugizm descri bed, including in item (7), mamgyiiosd sags3
to 60 ppm stevi osi de. (13) A sweetened consumabl e as herein
described, including initem(7), conprising 1 to 30 5 ppm

neohesperi di n di hydrochal cone. (14) A sweetened consunmabl e as herein
described, including initem (7)), conprising two of the further

sweet ness enhancers selected fromthe group consisting of naringin

di hydr ochal CR&‘e(?naﬂgan gé'cgﬁ'suhﬁab% WS Has ‘a’ﬂ-lrb%ﬁﬁme 5 HMHQS'c@ﬁGenfrbtmﬂSnay be
extract, steviosi i 05| de and D
di hydr ochal c 8 0-63a g8 PBMpIn agensyigFisow ?ﬁ&ﬁ‘?"@% 8§P88‘05"§§ C( 15)

A sweet ened e@izsntraibh magbde fromd. 61t0d1@$0ml. bed, including initem(14),
wherein one of the further sweetness enhancers is selected fromthe

group consi sting of nogroside n ext act ubus
extract, 8t e(ﬁ)&g? a\éeet?r@géga?%b@eo%\emgﬁﬁﬁ%t 8?%?0"5‘?3?{)&" Sg WSet ness
enhancer is gidbatri.ed fromthe group consisting of neohesperidin

di hydrochal cone and naringin di hydr ochal cone. (16) A sweetened
consumabl e as herein descri bed, a.beverage. .1 :
beverage as (RrE¢ Awerienad; 99agHMableg ﬁﬁ?"ﬂd"%\eﬁ'q ﬁgﬁ?T%@'ﬁnfﬂ Ogﬁgrflz %I? @351 ly
conpri si ng needpespredindiochdictnedt’ deteaD-gbnesideHRGoncent ration from1 to
2 ppm (18) A nethod of sweetening consumabl es wherein: a) at |east

0. 0001% of at | east one sweetener, iInc at.ural.. an al
15sweet ener s (4) frivestened spnsuTakie A AP dﬁ‘%‘i“ha%@g' %18? 0 tgmsg})ﬁ(éf ttgété&
gl ucose, hi glvafer-badedsensaorablesyaiuding wbnot ligjtediie, bexsrrass é“’ateé-r%?%se
rhamose, er X%JE i Onlenha%ﬂé.(éd lEl%lht! SRtnk8 WateP iRl t‘n@n'eral vaes ick®bnated

acesul fane po um as artarre a .
conbi nati ons b?‘f?éﬁ*géof'm‘%&?f@eglbi‘?wﬂﬁﬁ’% cg{ge '?aéeég‘fat%r %ﬁlgjva\éez.t Sgoﬁtmkk - ©
sweet enenscoatbimit domk, Asoipdie dhnig, béat, wine dawssrtuitarinie wt%ﬁoﬁv'@uwﬁé'egetab'e
sweet ness dei{ﬁ(%t ofh drink &2Red, ‘ijed Blaék e8| éﬁ?ttté@tobléﬁg @tla, h@bs ted, sa@oapedtet O

2% sucr ose a conpaun

i s sel ected PAEHH: tt??eb@GSGBli?:B?f% sbtaF?#;y (dggoa% SE%&—H]Q_% Bc‘}@%?énth

sel ect ed f r ofrozendruriuics watendasediicey froif ice] sarhgt, dressirg, salag dressipgFaHFSse at
least one Paggupﬁ:) aﬁé bé@rage botanical materials (whole or ground), or instant powder for

20 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,
25  bread, breakfast cereal, cereal bar, energy barsfnutritional 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.

30  (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

35  beverage, butter milk, kefir, milk-based beverages, milk/juice blend, fermented milk
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WD 2008/ 148239PCT/ CH2008/ 000253 CH group, and when Rl is OH then R2
is H(trilobatin), and when R1 is OCH3 then R2 is OH (HDG) ,

wher ei n t hgooospasmag of formula (1) is present in a congaiiabdidtss
near its 5sweetness detection threshold, and wherein for trilobatin
sai d concentration in consumables is from3 to 200 ppm and and in
consumabl es that are dairy products, dairy-derived products and
dairy-alternative products is from1l0 ppmto 750 ppm and 10wherein
for HDG said concentration in consumables is from0.3 to 20 ppm and

i n consumebl gg, LOAl 8L €l Aldsyerp SAH R, affaial ARsing SSbBgOetieets ondh

dai ry-al ternative product ] ,1p§mto_ %_Epm are adm xed to a
consumabl e.  yegharts saymeiki ficelrilk, $9¥drigl A0 HeshBk BB%present in a
concentration from3 to 150 or from3 to 100 ppmin the consumabl e,

or from10 ppm,to 7 . 7 BOn® 5
ppmto 600 p A%e%glren@ F%nsgéngblg%%hérglrn c%%crﬂ@@ncl@i@n@aﬁv dre &P pinto (&P

isi L2 2Qd Etg ""hgﬁ' usl?d onsistin
consunabl 8s chmprisinget ipaptgne furliglsyeeinegs PRRANGRS SPE g]BP’B NG g
dai ry- al t er nat hatigia Ainytredhttdone, rddresidedy, iswilgle, extract auumasidemius axiacsh

has a pH bel g 6. | AN Dﬁmﬂ tioch&'th@resP WEEMR dich Qithér om
6 to 300 ppmsﬁ‘élwﬁs@e.(:r%t%égéﬁgg%é,a |chﬂ(})‘ﬁ'aog'Engﬁlm%s b ]

| . _BH bel. ow 5t or Gb{al W 4,
trilobatin mayeteesseabacer s Rrosertdmg SPRCPATIBN PeF dR oK RS eﬁ@m
Al t er nat i vel YhredH@, Whigh Rdomraeisgimtihydioghalcomeieams 2 & 6bppnh,fenruigisgsidefram

! MREE ' By po0 4L
glrom : 8m780 1% @% B Ao EJP%;&%QB?%PPA&Q B 16 EOPPr. ORAdIrEsIdDY POAI0

ppm p 65 p ppm t m. 1 ppmto 5 r
1 to 50 ppm wR@Ao { .éepmnfoeawgsjﬁsﬁraég%gfog@%é&?ﬁf‘?’%ﬂgaﬁe@%%ﬁ
dai ry- deri vedorpesdtiotide Arfrofed toy30abtreambfor NidD@ froduicteS.PPAL-t er nat i vel y,
in a consumabl e which has a pH below 6.5, the HDG may be present in a

concentration fromO0.6 to 30 ppm in_a copsumabl e which has a pH
bel ow 5, or g@pbwap,tenpﬁgorpqg@aﬁlgfsBgre&dggg}?ﬁ&i' l?'ﬁﬁ@dﬂggﬂt(ﬁaﬁ"?ﬁ' g gt
0.6 to 405ppreo ppageridgiotihddochalbo@®08/ 148239PCT/ CH2008/ 000253 (19) A
met hod as herein described, including in item(18), further

conprising the adm xture of at | east. ope enhancer sel d.f .
group consi st(?h@s“éﬁ‘e"fﬁ’ﬁﬁFH’@”H“’EH‘?W%E‘?&%E@‘?Q','" ‘@"f'go'gft%ﬁt(@: °°s“56%%{’ Z%
extract, rubypesbaepphulinsosidd sroipm Bi86\PpuTikls, exirertbaudi osi de A, and
NHDC, 5 wherein each enhancer is present in a concentration near its
sweet ness detection threshold, which js for naringin_ di r .
From 2t 2060 (i swestenps BUSSFRE o5 PamnpescppiicyRileTn S VAl ARy fig o
extract fromppnapresepsimeposidd \der 2ripd0mpmdwwingld xyiarctd. 4 ppmto 12.5
ppm for swingle extract from2 to 60 ppm for stevioside from2 to

60 ppm 10 for rebaudioside A from1 to, 30 and .f :

Po B ppm  Conbipresenan aomeribes her droaioel @i i R L Sorafy o
one of itens Jplppnirebdubiysideray contain a conpound of formula (1) from
any sour it my be chemcally synthesized or extracted from any

' di bot ani cal . 15For .tri.l obatj. i.d
Sou oo 1 nol uadhiiesranen sosmapbas nesmesyrbef Rl R reR th kR, O

pol yst achyus g0@pnmstedosidseet tea) and parts or | eaves of an apple
species, said apple species including Ma/us trilobata. HDG may be
synt hesi zed or _derived fromreaction of it r.ecur.sor . er i oo

Wi ch 20 68 ApRdRs? seBroEE rErsirer st Bt RO B P fHeng 10
bot ani cal 3¢ ous gEn n&Ghiespanidinaliiyd@chaieanece i ncl udes the peels and fruit
of Citrus sinensis L. (Rutaceae), commonly known as sweet orange, and

gigsrCeRT ::-?—:J lga\lf e(1 4)CPC\) me?én%d légr?ma%isé ats%g%lenr éeggrib%ﬁ, ifnch 5‘&?@’ ih ﬂem%ﬂ%ﬁr%ﬁ?t\m
of the further sweetness enhancers selected from the group consisting of naringin
dihydrochalcone, mogroside V, swingle extract, rubusoside, rubus extract, stevioside,
35 - rebaudioside A, and neohesperidin dihydrochalcone.

Page 5 of 46



Tril obatin or

144- ( bet a- D- gl ucopyr anosyl oxy) - 2, 6- di hydr oxypheny1] - 3- (4- hydr oxypheny
1)- 1-propanansiusiel so known as p-Phlorizin, Phloretipctcipbosingisse,
Phl oretine-4L gl ucosi de, Prunin dihydrochal cone, or p-Phloridzin. Its
chem cal structure is given below Page 8 of 46 OHO HDG or
hesperitin di hydrochal cone 4"-beta-D-glucoside is also known as 1444
- Dgl ucopyr anosyl oxy) - 2, 6- di hydr oxypheny1] - 3- ( 3- hydr oxy- 4- net hoxypheny
1)-1-propanone. 5 The chem cal structure of HDG is given below. HO
itOH 0 Hve OH The sweetness detection threshold for trilobatin, HDG

and optional enhancers re determ ned t he .appl.i cant . The .
sweet ness det@deth 6ﬂe%t?f}ege§ﬂ6§%“\t9§rqsé‘§re§b%ﬁﬂp§ﬁ" ﬁﬁ’ WFB?'&#AB‘ e one

i ndi vi dual s. d¢fdire fenttarsivecinessrephantdisvs shiedtes! feanethglgrasipconsiting et megieside
sweet ness of ¢UGkRREekrBcteruBGIakidb QbR SN fididsRiB, Rbalictie AObREIhE oteed
at least Q. 70/? or "at |east 1% or even {’mrﬁtﬁ Al | exalnt*g‘I %§n\/\§%§ eridin
per f or med i t HIRSKSWECIERSSNNANFE" 5 SREFFETEM Ji5 LOYRFodRT gt BEOFEREF 0. 50
of 15 sucr osedirdcbslsonend nedmgiredibydsachalporget ect abl e by t he average
consuner will therefore be higher. A concentration near a sweetness

enhancers sweetness detection reshold is.defined herein as a
concentrati ont'@ 4 AW eqegtff’ﬁ?“@wyéta?s"ﬁ?’"s%é?rbbseg' %?'&u'f)aﬁj ge%g/ges'ucrose or
| ower, 20 for exanple, up to 0.8% up to 0.75 % up to 0.7% or up to

0. 5% sucr fige, g@SA Qéﬁe%.g;%f‘a@ hRMeirs R Ebed SRSding/f iteated)] addRiondRagempBrisilg 46
WO 2008/ 148239PCT/ CH OMOO%E:S An exan%)l S offoa yge} &lmconcentratl on
of tril obati n"8?85FPelfIe dbydracpleene & WELTERITHITLAS GPH™S 3 to 200 ppm
or 3to 150 ppm or 3 to 100 ppmin consunabl es. 5Further exanpl es,

wi t hout 'im't@}h%&H.etr@a%févvéeké?ﬁ@tdoﬁsmgeme@m:ons from 10 ppmto 750
ppmin consunabl es fhat are dai roduct dai rv.- der j UGt s or
dai ry-al ter na®i ve 3 8&90‘?093/"00? a@%ﬁgg?ﬁ ?vé%e?%'ﬁrsl E%}rﬁgga{u\éa?gﬁtgélg%l{n%qi n
consunabl & w th aweklebwbow 6.5, or concentrations from6 to 400 ppm
in ]E:olrnsunabl es W meﬁgir]!)},‘éli_l%%bééﬂén@r inBlddauBvs e frudidsedlgiLessemb e frdtose cgrn_
useful concentration o near its,sweetn : is
075 10 50 ppm  or BB gogh o SApse, papRAS (ATEBL S AibL kBRI
Furt her exanpl es, seibithlonpsitol, aEasuifarempotassbim-Erpatiame ciofams sirEaleseom 1

ppmto 75 ppmin Lacgasserabtasviddiats taéofdai ry products, dairy-derived
products f(g dair y_wEHeFe% Qa% Iatvhga's.t one sweetener or sweetener combination is presentin a
concentration above the sweetness detection threshold in a concentration at

least isosweet to 2% sucrose, and

b) a compound of formula (1)
25
OH OH
HO -
HO" R?
0 ! OH ! R’
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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products, or concentrations from0.6 to 30 ppmin consunables with a
pH bel ow 6.5, or concentrations fromO0.6 to 40 ppmin consunables
with a pH ®lgWas239r bel ow 4. 20 A conpound of formul adylomraoesnonass
(trilobatin, HDG or a mxture thereof) can be used in various
consunmabl es including but not limted to water-based consunabl es,
solid dry consumabl es and dairy products, dairy-derived products and
dairy-alternative products. \Water-based consumabl es i nclude but are
not limted to beverage, water, aqueous drink, 25enhanced /slightly
sweet ened water d VEIARRN

car bonat ed beverag céfﬁgﬁgﬁ%h%ﬁégtV“&§$??Pqﬁggﬁgﬁ %ﬁft d#?ﬁﬂOCHamen
non-al coholic dri kIS g c drink, beer, wine, | iquor, fruit
drink, juice, fruit juice, vegetable juice, broth drink, coffee, tea,
bl ack tea, green ),

t ea- based dri nk, Rﬁ mqm% dhﬁa fﬁﬁﬂ%ggggﬁ ase3$§??ﬁ%ﬁ&§%?5%?% rozen
fruit, frozen fruFWeTﬁﬁééewﬁHFé'es 8%d ice, fruit ice, sorbet,
dressing, sal ad dressing, sauce, soup, and beverage botani cal

materials (whole @pe irnqmﬁl))batﬂrsafd%ﬁéﬂﬁat?ﬁ%nsurﬁéblésﬁg991%‘3' th 960 S,

(cof fee beans, gr ou instant co ga beans ocoa

powder, instant c&bandip sepsumzblss that ?f%fj%lﬁtpr?@&ts édre)weq:pégém@@ngf 46
WO 2008/ 148239PCT6W6%M5®<:80$frdndﬁppmdmﬁmmm @sdi ncl ude but are
not limted to cepRabs: ﬁ%@%rd@%e%éﬁgn’ﬁtcﬁnsﬂa‘%@é'é ﬁom 828890 ppm, and in

br eakfast cereal cerea? ener g ars/ nutrltlona

cakes, cookies, cPUERERRIes Wdfrﬂff’s’a' n%? Uel§ sdainggetiygdaco ”Eﬁrﬂ”ég?’ﬂ’o%t&ma@ée
chew ng' gum chocmbdmcesusffmndapnmtdffcsrmbrrcandy, mar shmal | ow, pressed
tabl ets, snack foods, and botanical 5materials (whole or ground), and
i nstant powders far reconsti tq% ion as nentioned above. In certain

products t he 3&RAARIIE 2 F2PRR threshold will be higher, for
exanpl e i1® dairy products, dairy-derived products and

o 41 on S PSR Vet Lr i i i
Opr ot oi ' derPPYITEBRE-PHRLEP1 T fO RRTvIRHPR pPB, B Bt 1 APBn g & 520
sour ces (soyppmi tieppnetoci0D.ppBail @ ppp tothiqips, ot toyp0d epinwden psasdaoct s and

dairy-al ter ”%Bﬁs%%a@fé@%%r% dal?\?bﬂégé‘ct?'dhryadeﬁvéhoﬁroédcm dredin)-Qitdmhdiie f1 Ui d
m |k, cul bured m |k product, cultured and noncul tured dairy-based

15dr i nks, culpfcl‘lifj%t& m I k product cultured with |actobacillus, yoghurt,
yoghurt - based beverage, snoothy, lassi, mlk shake, acidifi ed nil K,

?nC: E'/ f IUIegemb :;Qgerh&%&alﬁ%1cohéﬂn§§ie \mblél'theaslgeifH lfe{ocvmci: B KrilBBSRnBeEsr888iin a
Do Vare P eaiahraieadom e S pbme & R Giane SRR a bR 5 o Bow «.

m |k, rice niril¢batisopy e presentrin g goneentkatidn frerk 6 t@80@ pim.i ncl udes, but is

not Iinmi tbgd to, whole mlk, skimmlk, condensed m | k, evapor at ed

m | k, reduceq . fa at m nonf

e eyl bl Kol el ARl o 2T 3040
product s and pgaiin hegbnsamaldlel edrapr bere tes/S ey d @b to 78 ppoint epm tetS rpm, 1
near the Smg%ﬁﬂ@&@ogﬁﬁeﬁédn@fb 45pRs BPY & =0f pHWHe‘P:Q@Bdi % dohédmdbesiii? Ble

oo 700 ponEacr o R B i Bl Ra4ERL, 000, B 650

det ecti o0t hreshold of 1iDGwill be fromabout 1 to 50 ppm or higher,
and may be Uﬂltérﬁatﬁélyﬂﬁ@coﬁ&n%mwrﬁ& IR pHARIGNETS, thé HPG rﬁ%e ;?r@se-ﬁhﬁa

werer o) seresniter pms o %ﬁ@"ii%%ﬁé@%g R BYEY B Sl

ppm was i sostiediDE mag bepgesent in a concentration from 0.6 to 40 ppm.

35
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sucrose. Page 11 of 46 WD 2008/ 148239PCT/ CH2008/ 000253 Sim | arly,
the isointensity of various HDG concentrations was determned in
wat er, andwbGo@pazG was i sosweet to 0.5% sucrose, 15 mpmeddiobs/ovess
i sosweet to about 0.75% sucrose and 20 ppm was i sosweet to 1.0%
sucrose. 5 A conmpound of forrmula (1) (trilobatin, HDG or a mxture
thereof) may be conbined with optional enhancers in a | ow
concentration near their sweetness detection threshold for an

i nproved sweet ness enhancing effect. These optional enhancers and

some of thei r1g§mﬂa}{5§a@f®e,%@g&[b§oowcmem R 1L PR oSy Gedet i |

bel ow. 10The one or b‘ﬁ'@ al enhanceérs fu
limtation, RAPPHEE A |'eﬁ§ EREPEERHEreSte e %QFPHBPO"SHJB‘?J@&EFB%"
swi ngl e ext r aihydrooaipoas,i rdegrdsider\é savirgilecesdrda, rAbuseside; irduis@wtracritivioside,

neohesperi di Rahl B¥8EO&NeHaq@ s ( NHDC) Useful concentrations for
t hese optional enhancers are indicated below. 152 to 60 ppm naringin

di hydrochél cone 1.4 to 42 rubusoside or 2 to 60 ppmrubus extract.
0.4 to 12.5 myhereisachenitncyf io preBendma tancétiraiprmeanithgheetrsss detection] t o

30 ppm r ebaugy; Qﬁ{oglewﬁtch % f&rChaﬁQ&n Hﬂﬁ&roér%rcoﬁé(ﬁ&mb?o 6Cppre fﬁ'QutElBB?:l@é frgmt O
100 ppm st eyi 0S| rt

h fuI ons
for rubus ext'rRAM gl PRE OFB'% gg’éﬁ;‘ﬁ é°m?|p8rﬁ1t‘2§[§)5‘?ﬂ‘t6”ﬂ?9r?%&g\8 &?1
Furt her usef pbmdonz&ppmafior swisglé extracticars 8 $a @lbppmayorbtavfosldﬂfrﬁmmdnﬁﬂ PPwp

to 56 ppAY 2%r KiudBligs ARt ﬂo%@'pghe&% fof RSDE BoMUGE 8BS0l uti ons of

t he optional enhancers are indicated bel ow. 45 ppmnari ngi n
di hydrochal cone is isosweet to 0.5% sucrose. 60 ppm naringin
di hydr ochal c Geeslnmbies asdeethods hdrePshsibed,dsdudirg 6 anypme of idros(1set (18t

with 42 ppm gy taéﬂé.h%ecoh@om d?\ftsrﬁnh@ (mlso%wytsmeé |t1rr(9ysl5{=96rfé§f?ca 0 ppm
swi ngl e extr to 0.75%

r osi d
sucr ose. 5%‘?556386‘?’6@[:‘88;} R Pg%%ﬂgt'd"?%a b"t?@%,/\aﬁg%?%se. Page 12
of 46 V\ﬂﬁZO@'Qv’ tiikb BRABO ST b@tAGN 80 @ CHPEBdes but is not limited to parts or leaves of

Lithocarpus polystachyus (Chinese sweet tea) and parts or leaves of an apple species,
said apple species including Malus trilobata.

HDG may be synthesized or derived from reaction of its precursor hesperidin, which may

20 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.

25 DETAILED DESCRIPTION

Trilobatin or 1-[4-(beta-D-glucopyranosyloxy)-2,8-dinydroxyphenyl]-3-(4-hydroxyphenyl)-
1-propanone is also known as p-Phlorizin, Phloretin 4'-glucoside, Phloretine-4'-
30 glucoside, Prunin dihydrochalcone, or p-Phloridzin. Its chemical structure is given below.
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30 ppm stevioside is isosweet to 0.5% sucrose. 40 ppm stevioside is

i sosweet to 0.75% sucrose. 2 ppm NHDC i s isosweet to 0.5% sucrose.
SNar i ngi n @ohyeyaeReal cone (NarDHC) is al so known as PCT/CH2008/000253
1144[ 2- 0- ( 6- Deoxy- al pha- L-

mannopyr anosyl ) - bet a- D- gl ucoPyr anosyl ] oxyl - 2, 6- di hydr oxypheny11- 3- ( 4-
hydr oxyphenyl) - 1-propanone. Rubus extract is the extract of the

pl ant Rubus suavi ssi mus and contai ns rubusosi de. 10 Rubusosi de may be
purified fromthe extract and used in purified formor the extract
may be used. Alternatively to Rub@ld SHvissinus extract, another

bot ani cal extract containi ngyq@, suylfi gl ent anount of rubusosi de may be
used. Swingle extract is also khow as swingle, Lo Han, or Lo Han

Guo. Swingle extract 15 contaipn rosi des and can be extracted from
the plant Siraitia gr osvenodi® STaitia grosvenorii (syn. Monordica
grosvenorii, Thladi antha grosvend®i }H ed_aPhat fruit or

r )
| ongevity fruit; or in sinplified 0@

The plant cont ai ns nogr osi des, a grouyp QN enie gl ycosi des t hat
make up approxi mately 1% of the flesh of lthe fresh fruit. Through
extraction an extract in formof a pé¥lie© containing 80% 20nogr osi des
can be obtai ned. I\/bgr osi de extract contains nogroside V (major

active), gr i I

11- 0X0 nogr oé_\%gg es%?ﬁ'&” gﬁg‘#@‘?{@%" eJl PbEtéTB% U%g%ﬁ 'esrak?é)tknéqg(?gé)fg‘déw ngl e
extract, anoghlespyrobsyiexyrE, Beiwr-im!phemﬂit%ﬁSmyﬂ@xm@m‘tﬁqur@nyl) &ntmamon%
of nogr osi5de Ve BRYNIOR stiitfifle offTD@WHiRAIERWA IS @ terpenoid glycoside
that is founJ In extract o? St evi e rebaudi ana. Stevioside is a
terpenoi d glycoside al so known ggqsbevia, and is found in extracts of
the 30 plant Stevie rebaudi,gha. ;“N%?esperi di n di hydrochal cone ( NHDC,

jué or | uo han kuo.

E959) is known to act synergi y wth sucrose and/or stevioside,
though its effectiveness at it et ness detection threshold for
sucrose is disputed. For eR&hpl§ Kroeze et al OH Chem Senses 2000,
25, 555-559 Page 13 of 46 WO 2@R8/A48239PCT/ 20081800253 di scl ose

t hat NHDC does not enhance sucros sv@empts sweet ness
but are not limted

detection threshol d. The sweet ‘
to, the sugars sucrose, fructose, gluc ée, 5hi gh fructose corn syrup
(containing fructose and gl ucose), X d , arabinose, and rhamose,

the sugar al cohols erythritol, mnnitol, sorbitol, and i nosi tol, and

the artifici svveten rs_Ac aspartane, ta ose,
sacchari ne, zh%l ?tleﬁtf?g%?ﬂbs@ﬁgf retr"gé%'gt 'ﬂﬁéﬁg%&%ﬂﬁ%ﬂ guers, ‘T’er?)
known as tabHetesmwbydhesmlcmar ose, is a disaccharide of glucose and
fructoseqplts systematic name is

al pha- DgPuco yranosyl - (1-, 2) - bet a- D-fruct of ur anose. Fructose and

gl ucose are %Waﬂefa@w@yw@ld veres nemhatip diferenbipdividydls; Fo{ HECS)
consi sts of gaxdipid, ébfe fHdivitlude @ELatild @ detedicth® SWeethdsk ©F 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
15  sucrose or Jess. 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,
20  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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ordinary corn syrup, the high fructose variety is made from corn
starch using enzynes. The fructose content of corn syrup (glucose) is
i ncr eased Wwbhrossghsenzymati ¢ processi ng. Commobn conmer Cipgdraeesa8023%

hi gh fructose corn syrup include fructose contents of 42% 55% or
90% The 55% grade is nost conmmonly used in soft drinks. 20
Erythritol (systematic nane 1,2,3,4-butanetetrol) is a natural

non-cal ori ¢ sugar al cohol. AceK, aspartane, neotane and and sucral ose
are artificial sweeteners. 25 Acesul fam potassium (AceK) is the

pot assium salt of 6-nethyl-1,2,3- oxathiazine-4(3H)- one 2, 2-di oxide,
an N-sul fony gﬁa@?%ﬁﬂe bia h&f@lcgﬁbekﬂ?.ﬂ% o@tﬁlo@‘ﬁﬁ%hf iR ees H\ddstioRthrdsREIBT

various trad anes 1 ncluding Sunett(r) and Sweet One(r). In the
Eur opean Uni &3 10120 9pm) &3 iR ASAAPTDRISrte { Plerre Wlﬁ?ﬂﬁ-}ma(bé?&dl tive code)
E950. 30Aspartanme is the name for aspartyl-phenylal ani ne-1-net hyl
ester, a dipeptide. It is known under various trademark nanes

i ncl udi ngSEanﬂtI(ar)exarmies @iiimlit lireitation, |are trilpbatiugoopridiatiansifiem 10 rem 9 780 so
known under ifFcdMdikRgs|ed Maré bXg pﬁ;&ﬂﬁt)s em%ag;eodbets@fdét@ alt¥¥Rative
2008/ 148239P /CHZOOB/ 0002 3 S crgl O$®r rrﬁ th a pH below 6.5, or
1, 6- di chl or oPPIHE ﬁl"(ﬂ@%’ﬁ?mba s R e %PHUSW“SAJ"@ 598% ap :
deoxy a- Dgalcmx:leotmtloamio@n@éq4mmmmlosnam@hle©mdémﬁyﬁpg\a$ or pelow 4. al so
known by the trade name Splenda(r). In the European Union, it is also
known unggr the E nunber (additive code) E955. 5 The nat ur al
sweeteners may be used i ure or par purified for

cheni cal 1y sheraerls ste bl Gereenrah ot %‘%{QSE?TdﬁS&@’F%ta?SS%E?&E%tg%gh‘% s

i ncl udi ng f eorsaatapp@nor 008 toi 1S@pat exD.$ tooll ppn1iatonsamablesir ce,

particul ar a botanical source (including, without limtati on, fruits,
sugar cane, sugar beet), for exanple a plant extract or syrup

i ncl udi ng 1Qmﬁehekﬁmdlédﬂ~m¢6ut ﬁ]ﬂltauﬁﬁ)raPe ANGRnceRiratibng fromt1qpe l@%{ﬂ:ﬁm in

syrup, ey, se mapl e s ncen rates nd 0

Syrups a ekpTREages Gtk e By SYAu B TSGR uE D g Rt

(tril obatin, ptDG;ts,andontertalivesfrarn 8:64089 pemih consurakigsoyi |a @ﬁbﬁm@ﬁsof
can be used ighBHEdtibhSfoRb.6t820 ?ﬁ @6h éopkuaties withtd ¥H b&EWs 0dr balow 4.

bot ani cal 15extract conprising the sweetness enhancing actives. For
exanple, trilobatin can be chem cally synthesized or froma botani cal
source including but not limted to Lithocarpus polystachus and Ma/us
spp; and2pDGAcamphendsy frinelsi( Petilabatin, HHIGa beamixtwertheraviican b usesiin yeriousr
used in sem cnalHERks n%&hmg}ﬂ.{i}t ?m.zee%m Pbé%%éesfﬁéuﬁ‘\'aﬂle%wm%ed from

a bot ani cal source as | nown i n e art and descri bed
her ei n- above corEgmeRap Brhepiry Groduelp, rﬁﬂ%d?’fﬁd Profdpets gad dairy- "‘\“EG?“"&IPt‘PdUCtS

m xtures thereof) can be used alone or in conbination with one or

nore Opt i ona ancC I‘S as eSCI’I ere concent.ratl on

T oo et ol ol a s BB AP st G eSS RAE b s Sk
nor e of 25 | emthma&mﬁd watan slafiy Imireoal eatsr raatbiooated beveaage non-
sweet ener &%@&f&%@&é@tdafﬂanétgé‘&agp slilf ?at@r‘"@ofpﬁrf?lw SR olic drink

i soi nt ensi ty 0] sucr os east for exanple 2%to
15% or 5% t gicarulis deink: bestawipe.diqug; f[létéi“[llf Jl&%&@hwwat\ieaﬂtawﬁJ%%Pfa@ed”“k

fructose, gl ygseieaHigHR téd, YRleA S, 6616MY t8Y, wma(tHE%bo@qwawr-%wdo tted-basay
be from about

D O Do e 200U oL 2%c3 0 SRR Ol ok ST TR fo bt s water

can be added basedommf:rutnaal seebet, draspiharsakad ﬂtﬁ@susg\/setlmswpoﬁndsbwemaeﬁer S

herei n descr r ' ' O
consumabl es. log Shich [%?&@Fs L{lgﬂolé Bt SoG) o TR ESowfer RALREhdiRtiSH EBrree beans,
ground coffee, instant coffee, cocoa beans, cocoa powder, instant cocoa, tea leaves,

instant tea powder).
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WO 2008/ 148239PCT/ CH2008/ 000253 Consumabl es i nclude all food
products, including but not limted to, cereal products, rice
products, WwaRbsgasms oducts, sago products, baker's prodigaiGizosdiodes t
products, pastry products, bread products, confectionery products,
desert products, guns, chew ng guns, chocol ates, ices, honey
products, treacle products, yeast products, baking- 5powder, salt and
spi ce products, savory products, nustard products, vinegar products,
sauces (condi nents), tobacco products, cigars, cigarettes, processed
foods, cookedofid aycansandbles getudbbet g ot livited torsererisabrkesage PRAYERCt s,
jellies, jamg. fifupd @%Pé:aﬁﬁzgt &9dh, F&El%g%tr Sonefdy lblérsﬁﬂﬁmgﬁd! bé’rsﬁt[r@fﬂl&t&es

yoghurts cheese pro utter and butter substitut egProduct S
m [k substi t woekies gackers dorwsy Mg RAsties.CANBHIONGHESs CHEHD Rosgla: s,
10nmedi canent %ndQﬁ&Vﬁﬁra%ﬁdy, ﬁéfsbﬁﬁl&iﬁﬁrebﬁd&étﬂ@as’snaad focﬂsohmcbbqﬂanmks

b f d
o cont | RN P Fp Bl wpdtsth T e B8R RlEEs mentoned sbovs.

coffee, tea, cocoa, including fornms requiring reconstltutlon f ood

extracts, plgante tﬂr&ﬂc&’thgﬁﬁéeﬁ?@ég béettdn ttﬁ@é?\@ldrmlﬂbé highereet @(&ﬁfp&-,m
ar

nutraceutical's, t1ns maceut 1 cal an ma{ ﬁgﬁ fci ve W
tablets, | ozéhg“eBFOdldﬂt%ﬁélW @#ﬁ!ﬁ%P@H‘é"ts q@ga,ry(plitegnatlggpﬁag P EREF
preparations ggjuciarkmtaie nhlﬁ\bem%telrﬁndlrﬁﬂmaﬂﬁ prothgts dvatapofinstead of dairy

Consurmabl ,
bover agesi e ABRHeR Hory by Pk B e At sl BB PRe Br

and tril obatidic.)onpositions conprising optional enhancers descri bed
herein al so work under |ow pH conditions and 20 show an enhancenent
effect. However, a lower pH w || decrease sweet sen %fyl Vi

ty as is
wel | known i rPaireroskets, d@&tﬁer&eﬁ@Wuwéﬂ%MﬁH@%ﬂ"FH ﬁ%l"EY“FS?’“‘b%‘i fot
sweet ener andmw@tmsm@marwmmnu prb@.lch icgiheed ardnohbetusadeiairyrbassd

threshol d for cons r r,
e, el L e i PP i Blac BRI SopBth Souptoctar®
enhancer W | |beberages athobiby rlassi milk skakei acidified weillst asiviifieg meiks hayreegre Rytter milk,

ffect. A n f
SH oot :Ji%w mﬁ@g%&g;beeérg\%@ rdi b?)e%rﬁnféﬁﬁd %Haaﬁulkrbeué}ag@rt&urréaﬂal es o

0.6 to 30 ppreessant. wwm#'@ssa&éi 4595'55'99 ot ?ﬁe%?s&mﬁ%”lgg'?“&r S°éf>!‘é(m'me
pH 2.6 to pH rﬁnik gd}cdnuﬁllriagmllwhﬂﬂ@m limtation, beverages, the

concentra he o or
ConOe Al Ol T B PSR SOl FRART Rl iy Shaind o
to sweeten comwmb&@gamlilmkgwsfmﬂ(emfﬁnmbr‘aéiiﬁnllﬂé@@ﬁl Wieh gy ke fat or
sufficient qﬁmﬂﬁ is well-known in the art. Depending on the

consunabl e, Jhnunt of sweetener can be reduced by addition of
trilobatin and optional enhancers described herein. For exanple, for

sucrose as SWePHSRASroduktd, 88HCAEN0sY HbdutsQintl dairy-aitefnaBve productsrareefulan be

achi eved. _ Consunbl es ont ai,n_an
her ei n- dedr i W@Be"trat"ﬂ‘s'?e%ﬁﬁ’ersﬁ'ﬁ groeyed d\étefcg?nl{giegﬁ)&? S’ftﬁl\’)‘?ﬁiﬁ-n%%e % a?om 10
exanpl e abouttoZ% bp)m bbRigher araibmn be5dgh to G50 LY. cﬂoo@ﬁ@ 830 pR9Y S0Q BPrE Y &80

from sucr ose ?fﬁ?congéﬂﬁ%ﬁérﬁneaph’i%@WEétH@ésQﬁ?ecﬁ&f tﬂre%HdI&le, H[@CB will be from
erythritol. uSefu range i cial sweeteggrs i

concentrati onaﬁoyb‘stné@tppﬂboré‘ﬁﬁb‘ﬁf apd mgy B8 UBACSIr APk 8D PP 85 gy o] grp@'ﬁ't or 78
sweet eners npe used in conmbination in a concentration equival ent
to at 15l east 2% isointensity to sucrose. For exanple, carbonated
bever ages3Q|suaI |y contain about 10%to 12% hi gh fructose corn syr ug
and/ or sucrosthe [é’ﬁntérﬁsltadﬂwatnnmmlobafrfc@otentfathﬂhe\laﬁ deteiagd in walRs 3nBd0
enhanced sweetn s {s0aledt M.G% N
fruits or par?prgﬁofbr w‘ﬁggl%r rui ﬁ)éfo)ﬁg%/%%%inéﬁghﬁl gﬁ’gr fruit flavor

i npact. | n pasuciasel ar, berry notes, green notes, and ci nnanon notes
are enhanced and have a higher flavor inpact. 258uch enhanced fruits
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exanple, without limtation, strawberry, raspberry, branble fruits

i ncl udi ng bl ackberry, bayberry, gooseberry, and bl ueberry. Page 17 of
46 Exanpl we 20sdi4gancentrations in %are % (w/w), unlssc@hisaionsse
i ndicated. Al exanples were perfornmed with sweet sensitive panelists
able to detect at |east 0.5% of sucrose or less, 5 unless stated

ot herwi se. The concentration detectable by the average consunmer will
be higher. Exanple 1 10Determ nation of the sweetness detection
threshold of trilobatin and HDG The sweetness detection threshold S
det er mi ned asSidiztrigi the dointenkity, of bican HIDGeconeantretigns gisa Rt MIBAHIN WA oy

DG 1513, Palr B AASRACISA0A1o 05, d0R ROBNHHTORa et Bsol oTE

sucrose Trilob 0 pp 100 in water sanples were
eval uat ed foﬁutrgﬁﬁm@%ﬁmw?%‘sgﬁﬁ{)@é-@bgﬁf S6ns in a conggntrati on of
;0):31' ?g an(cji éL%;sugrlose using a paired conparison nmethod. Sanples were
ired an aste eft . to ri W th rlnsing. | BRIy
by one parel i’%?onfﬂ”éli‘%%fcforf"?ﬁ’ﬁa @%@%@g,ﬁ%@fﬁﬁ%ﬁ@ﬁ%{%@ ﬂgﬁ%gﬁ ng '?V Htg
sequence, t hesppambbitahceraineeldw chrceptadtion opardbeifsiwestness delerien REXEOIHiRIn
eval uat ed Sarg%'i%gro\’)éé %véeﬁ%@?%rgr}agwang’%c@ﬁﬂé&edptwaﬂ BrAdRgerk @hd Somhenes their

descriptors (1 n ascéendi ng or si gni ficant | ess sweet", "
sweet", "not gﬁyngnylrgggd flpekgources pmgﬁed,in m%géilgrag) bgwet or " , | ess

"sweeter", "notably sweeter", "significantly sweeter”. 25 The

trilobatin sanples were ¢ red to ei 000 0. R0/ e
sol uti ons!0 Thie08e g 'F‘grea"rpgg%)aiﬂ'i’ et '#‘hggﬁuétﬂ %B{&gél:?qél I%rvr\}n &I?I'{(; ;S:Jg[:)gts i6n
[ ppmi Taste dfihydrdchaibmie] nibsaeilacts rubosnsileetivinge exiecloeargside Msr@bquiqside

wt/wt] 20 isogupet Qe AanebRRbidieafyRRakok (RHER) veakl y sweeter 0

Useful concentrations for these optional enhancers are indicated below.
15 2 to 60 ppm naringin dihydrochalcone
1.4 to 42 rubusoside or 2 to 60 ppm rubus extract.
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.
20 1 to 5 ppm NHDC.

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

ppm.
25
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.
30 60 ppm rubus extract with 42 ppm rubusoside is befow 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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60 less sweet 0.5 Page 18 of 46 WO 2008/148239PCT/ CH2008/ 000253 100
sweeter 0 100 isosweet 0.5 100 |ess sweet 1 The 20 ppm sol ution of
tril obati nwhadosnasdet ect abl e di fference from 0% sucr 0secanE2068%000253
notably | ess sweet than 0.5% sucrose. The .60 ppmtrilobatin sanple
was weakly sweeter than 0% sucrose and but was found to be | ess sweet
than 0.5% sucrose, which 5is barely detectably sweet. Accordingly

the 60 ppmtril obatin sanple was i sosweet to 0.25% sucrose, or bei ow
t he sweet ness detection threshold, by interpolation. The 100 ppm
trilobatin sanpl e3@amn steeieside istispawedlp Q6%ryS@SaNd | sosweet to 0.5%

sucrose, which is 5
40BH Sty YRS L5 iscbRbd 0 039K RUGBSS. t v 01 100 ppm
trilobatin The sensory evaluat“%n was _conducted using a ragﬁlng

met hod. Sanpl es a? PERINIRG istasestde (P% SHEPES r andom y presented in 15
m blind aliquots (unidentifiable by panelists). Panels consisted of

15 sweet sensjtive subjec

ropi cati ans Moyt nedeGRlind WA BICE, 880 RMD S RO e
rinsed thor omg&mhypy\mrtobylwastteﬂ glmcoammémlﬂoxﬂeﬂi%élhﬁﬁfa’ﬁé’ ﬂ'@r(“‘théﬂdrf’ﬁ@g?’\?l’f@
t he next sarrpllpq nelists were presented with 0.5% 1% 1.5% and 2%
sucr ose sol UtIOFPS I'n water and a fifth sanple of 100 ppmtrilobatin
in water. Subjects were asked to rank the sanples fromlow to high

wi th respect ﬁ&u@é&ﬁé@i ¥ 8 S iof tha plant RiBus naivissiziusend coniginsiiuaueagideor

100 20ppm.tri | batl ver.sus [ 0%
R-i ndex g110eat "f%é’efﬁubﬁeoﬁh(%} t|h |e§a Ct&n{?uu%d %E%lﬁge@%?n?kj%géﬁracﬁﬂay

sweet ness en hmmsed Atamplielyte KubiigsilabisTmut ejrasianatisr bﬁtﬁa'ﬁa't%a% GR3iYpe

sampl e, A1 Red aigin] S8 bBobiBemipBeLscal [ i cal val ue voul d mean
t hat the sweetness enhancer sanple h an equi val ent

Swingle extract is also known as swingle, Lo Han, or Lo Han Guo. Swingle extract

15  contains mogrosides and can be extracted from the plant Siraitia grosvenorii. Siraitia
grosvenorii (syn. Momordica grosvenori, Thiadiantha 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%

20 mogrosides can be obtained. Mogroside extract contains mogroside V (major active),
mogroside lla, mogroside 1ib, mogroside Ili, mogroside IV, 1 1-oxo mogroside V, and

siamenoside .

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

25  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

30 plant Stevia rebaudiana.
Nechesperidin dihydrochalcone (NHDc; £959) 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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26 sweetness to the conpared sucrose sanple. An R-index below the
| ower critical value (see table below) indicates that the sucrose

sanpl e waswewegiigs2zé han t he sweet ness enhancer sanpl e. faaa2bék/0062546
WO 2008/ 148239PCT/ CH2008/ 000253 sucrose sol uti on sanpl e sweet ness

(trilobatin, 100 ppm R-index Critical values |I. FO p-value 0.5%
Sucrose | sosweet 449% 35.39-64. 61 P>0.05 1. 0% Sucrose Less sweet 13%
35.39-64.61 P<0.05 1.5% Sucrose Less sweet 0% 35.39-64.61 P<0.05 2. 0%

Sucr ose
disclose that NHDC does not enhance sucrose sweetness at its sweetness detection

threshold.

The sweeteners include, but are not limited to, the sugars sucrose, fructose, glucese,
5  high fructose corn syrup (containing fructose and glucose), xylose, arabinose, and

rhamnose, the sugar alcohols erythritel, xylitol; mannitol, sorbitol, and inositol, and the

artificial sweeteners AceK, aspartame, neotame, sucralose, and saccharine, and

combinations of these sweeteners.

10  Sucrose, also known as table sugar or saccharose, is a disaccharide of glucose and
fructose. Its systematic name is alpha-D-glucopyranosyl-(1—2)-beta-D-fructofuranose.

* Fructose and glucose are monosaccharide sugars.

15  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.

20
Erythritol (systematic name 1,2,3,4-butanetetrol) is a natural non-caloric sugar alcohol.

AceK, aspartame, neotame and and sucralose are artificial sweeteners.

25  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.
30 Aspartame is the name for aspadyl-pheny[alaﬁine-1-methyl 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.

Page 14 of 46



Less sweet 0% 35.39-64.61 P<0.05 An R index of 44% which is within
the critical value range (35.39-64.61%, neans the 100 ppmtrilobatin
in water swopbes/Mgsei sosweet to 0.5% sucrose. An R i ndectafn2008l86453 5
which is below the I ower critical value, nmeans the sanple was | ess
sweet than either 1% 1.5% and 2% sucrose. Thus, the 100 ppm
trilobatin in water sanple was perceived to be isointense to a 0.5%
sucrose solution. 10lc. Isointensity of 200 ppmtrilobatin The
sensory eval uation was conducted using the nethod described in

exanpl e | b. $Healsmisite pasrrsiosl Edichiprorl.&ideexydbiidivetodyapenyki-piqre-4-

Panel i sts WeggoRlES YRl pyhidaidd; Wiveh id Hchidrvdedxybigas Us aiSe ksaminutyitinisaden
water and a fourth s i

| e of. 200 mtrilgbatin in.l t -
Panel i sts Wef‘%m%§R|§B&lr% In @ﬁl@“f%@a@g'ﬂﬁrf'é‘és %?%‘%H‘ﬂ‘”&ﬁ“f’ %éw%'\gﬁﬁé-]mb?rﬁaddntwe
respect to pesd®EYRH sweet taste. 200 ppmtrilobatin in water was
determ neg to be isosweet to 1% sucrose. The sweetness detection
threshold for individuals within the average consuner group 20 varies

from bel ow 0ThemateraDswrsgiengtsmayebegisedisrnure o nartly,paRFRdde™maapdMBEPE or med

Wi th sweet sepshitdiySymAdkRlelSirsdRbY By bitesiPloRgicaldrodeeslindludifpfartienasen,
or less. Extrapolating from exanpl tion

| .es ,.and c, the concentr
det ect abl e byr Epated framaatyrg st e Wﬁ?“?%'ﬁgﬁpti‘f‘tﬁﬁ'ewﬂréeﬁf‘aﬁfﬁ?% wﬁﬁ%ﬁlt he
aver age conc@nidtiah, faits neegar dahe, ssge dbeik S edenple tai pant exirastdtelp otciuding,
average cansuper wkLl. be PRMp, Boh Ag61ades Oh [
006, 148390 bt Hhduoes AR Mp, AR rhoseBPORn, 1‘%‘, 15-and 20 ?)y;gl}r%p
HDG Det er mi freit coemtfates, andolbersiess arfepEettFon t hreshold of HDG 5
Al'l exanples were performed with sweet sensitive panelists able to

detect at |east 0.5% of sucyo or._less, . ynl st at t | SE€4md NE
concentrati oﬁwﬁé?ﬁ%ﬁ'ﬁmowﬁigrﬁW%Fﬁg‘ﬂ'%%ﬁ'sﬁﬁér ar\’/ﬂarf'ﬁgﬁeceé tﬁ%%%?’e%"% t'tf%e
resul ts wer e opfinal enbenaess cxg L2Qispaingliifisr isalategdomeglin thaferarnf a be@nTale
sucrose gencentraftion. i S0l ' Dbk ddREe Was
ot er m ndd uetinst CuHlpind s SBES: LR ERTGR PotuERERoRoR ot
directly comshemidallysyrihesired s Eors apgtagicelsguics §51udiBp bt Rt imigrd 19 504 194
L. 5°/<|> and 2% ¢aacs Lg Bbi880hus Bhd MBS sip; bhd HDGRBA b@gymhgb bi is6lstdd from a
sanpl e was presented, at roomtenperajure n.r om or der

sweet sensit NGWrahsRHEFS: OF gs_edﬂmswg'g'i“@%fe Sitst e?[ﬁfe@meip%gg‘sef"g%%,d from
panel i sts wemaokhicadoartetas iv wellknbleindiod art amhassciibedieteiashioveweet t o
nost svvegb The data was subjected to an R index analysis. The

results e indicated in the tables below. sucrose solution [io
wt/wt] sanpl €cspeatdses 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/wi) or
more of at least one sweetener. A useful concentration for a sweetener is a

25  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%.

30
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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(HDG, 15 ppm) R-index Critical values o] [T Significantly different
(p<0.05) 0.5% Sucrose sweeter 85% 37.26-62.74 Yes 1.0% Sucrose |ess

sweet 31%wW6.296311082394 Yes 1.5% Sucrose | ess sweet 10% Periar0ebiobdrsYes
2.0% Sucrose | ess sweet 1% 37. 26-62. 74 Yes

Consumables include all food products, including but not limited to, cereal products, rice
products, tapioca products, sago products, baker's products, biscuit products, pastry
products, bread products, confectionery products, desert products, gums, chewing
gums, chocolates, ices, honey products, treacle products, yeast products, baking-

5 powder, salt and spice products, savory products, mustard products, vinegar products,

" sauces (condiments), tobacco products, cigars, cigarettes, processed foods, cooked
fruits and vegetable products, meat and meat products, jellies, jams, fruit sauces, egg
products, milk and dairy products, yoghurts, cheese products, butter and butter
substitute products, milk substitute products, soy products, edible oils and fat products,

10  medicaments, beverages, carbonated beverages, alcoholic drinks, beers, soft drinks,
mineral and aerated waters and other non-alcoholic drinks, fruit drinks, fruit juices,
coffee, artificial coffee, tea, cocoa, including forms requiring reconstitution, food extracts,
plant extracts, meat extracts, condiments, sweeteners, nutraceuticals, gelatins,
pharmaceutical and non-pharmaceutical gums, tablets, lozenges, drops, emulsions,

15 elixirs, syrups and other preparations for making beverages, and combinations thereof.

Consumables may contain acids to provide a low pH. For example, many beverages
have a low pH, for example, from pH 2.6 to 3. Trilobatin and trilobatin compositions
comprising optional enhancers described herein also work under low pH conditions and

20 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.
25
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
30  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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20 sucrose solution [%wt/w] sanple sweetness R-index Critical
values Significantly different (p<0.05) (HDG 20 ppm re] 0.5%
Sucrose Swgpl6ds/ 145289 26-62. 74 Yes  92% Page 21 of 4%cT/cH2008/000253

10

15

20

25

30

How to sweeten consumables using sweeteners herein-described in a sufficient amount
is well-known in the art. Depending on the consumable, the amount of sweetener can be
reduced by addition of trilobatin and optional enhancers described herein. For example,

for sucrose as sweetener, a reduction of about 1 to 4° Brix or more can be achieved.

Consumbles may contain any amount of a sweetener as herein-described, a useful
range is, for example, at least 2%, for example about 2% to 15%, or about 5% to 12% of

- one or more selected from sucrose, fructose, glucose, high fructose corn syrup, or

erythritol.

A useful range for artificial sweeteners is in a concentration isosweet to about 2 to 15 %

sucrose,

Different sweeteners may be used in combination in a concentration equivalent to at

least 2% isointensity to sucrose.

For example, carbonated beverages usually contain about 10% to 12% high fructose

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 enharniced fruits or fruit flavors may comprise citrus fruits including lemon, lime,
orange, clementine, tangerine, tangelo, kumgquat, 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 blueherry.
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WO 2008/ 148239PCT/ CH2008/ 000253 1. 0% Sucrose | sosweet 37.26-62.74 No
51% 1.5% Sucrose Less sweet 37.26-62.74 Yes 33% 2.0% Sucrose

Less sweetwo3dosAfis82. 74 Yes PCT/CH2008/000253

Examples

All concentrations in % are % {wt/wt), unless otherwise indicated. All examples were
performed with sweet sensitive panelists able to detect at least 0.5% of sucrose or less,
5 unless stated otherwise. The concentration detectable by the average consumer will be

higher.

Example 1
10  Determination of the sweetness detection threshold of trilobatin and HDG

The sweetness detection threshold was determined as detailed in 1a, 1b and 1c¢ for
trilobatin, and in 1d for HDG.

15 1a. Paired comparison of 20 - 100 ppm trilobatin versus 0-1% sucroge

Trilobatin (20 ppm, 60 ppm, 100 ppm) in water samples were evaluated for isointensity
to sucrose solutions in a concentration of 0, 0.5 and 1% sucrose using a paired
comparison method. Samples were paired and tasted left to right with rinsing (water) in
20  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’,

L H ”

notably less sweet”, “isosweet”, "weakly
sweeter”, “sweeter”, “notably sweeter”, “significantly sweeter”.
25  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
(% wifwt]
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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4% 15 ppm HDG was perceived to be significantly sweeter than a

0. 5% sucrose sanple (the cal cul ated R-index val ue exceeds the

critical wwbues)iushut significantly | ess sweet than 51./0Q%crbobsioeas
2% sucrose sanples (the cal cul ated R index values |less than the
critical values). 20 ppm HDG was perceived to be isointense to the
sweet ness of the 1.0% sucrose sanple, significantly sweeter than 0.5%
sucrose (the calculated R-index val ue was exceeds the critical

value), and significantly |less sweet than 1.5% and 2% sucrose (the
10cal cul at ed| R-i ndetOval ues |l ess t lsametehe crit|cal val ués). Further

three smal |l panet—tgestings re—petf d—HBG sanpites re prepar ed
I n concentrations 0@5 ppm_}{10 ppHSb%%Tppm nd 20 pgynsl:i n_wat er .
Al the sanples wer ®0coded (|pr eseressdWsel nd) aphd given 1o the panel

i n random or der—The panet S al S0 15 presented wWith sucrose

sol utions for_conparison. The panel was asked to taste ch sanpl.e
and rank ¢ he T8ABPER PR A1iloteEard By Ralectatle SHIEn o 0% FHiorag e

%; eki ndidc?t e?\oiallilyﬂé%etsﬁvaﬁ!tﬁartIE‘é%\suchﬁT‘mh@G&mrm ildbath $aompld WGvéaklywat er)
nk an aste |l.soin Ity t R - 0
(water) 10 pﬁr%eit_er t\b%r} g‘%:slu?ré]aﬁ %)rilusn%?\gvg%s %tsn?qsts b@IJSS SWB&%@;@% §9c_,{%§f @hidre

swee Y0 SUCT 0Se
slightly $wedsbadely 8étectally owest 2@ cordingly, the Everm trilobatin sample was isosweet to

0.25% sucrose, or below the sweetness detection threshold, by interpolation. The 100
ppm trilobatin sample was sweeter than 0% sucrose and isosweet to 0.5% sucrose,

which is weakly sweet.

10  1b. Iscintensity of 100 ppm trilobatin

The sensory evaluation was conducted using a ranking method. Samples at ambient
temperature were randomly presented in 15 ml blind aliquots (unidentifiable by
panelists). Panels consisted of 15 sweet sensitive subjects and samples were

15 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 sclutions 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

20 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 equivaient
25  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.
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1% sucr ose
(bel ow t he sweetness detection threshold).

20 The 5 ppm solution of HDG was found not to be sweet

The 10 ppm HDG was f ound
to be ver | sweet, isosweet to 0.5% sucrose. <
sweet nessy‘?{%r g(g;llﬁ{;zé9 of HDG det ect ed by sweet sensitive |ndé]ﬂ|%0 (103?2533
(which are nore sensitive than the average consumer) is at about 10
ppm The 15 ppm Page 22 of 46 WD 2008/ 148239PCT/ CH2008/ 000253 and 20
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An R index of 44%, which is within the critical value range (35.39-64.61%), means the

100 ppm trilobatin in water sample was isosweet to 0.5% sucrose. An R index of 0-13%,
5  which is below the lower critical value, means the sample was less sweet than either
1%, 1.5% and 2% sucrose. Thus, the 100 ppm trilobatin in water sample was perceived

to be isointense to a 0.5% sucrose solution.

10  1c. Isgintensity 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
16 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 thresheld for individuals within the average consumer group
20  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.

25
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35.39-64. 61 P<0.05 8% Sucrose | sosweet 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. 6k oBned/ @34 1% Sucr ose Less sweet 0% 35. 39- 64. %ﬁﬁo%mggm
R index of 0-12% which is below the |ower critical value (35.39%
shows that the sanple is | ess sweet than either 9% 10% or 11%
sucrose. An R-index of 79% which is greater than the higher critical
val ue (64.61% shows that the 100 ppmtrilobatin in 7% Page 23 of 46
WD 2008/ 148239PCT/ CH2008/ 000253

1d. isointensity of 10, 15 and 20 ppm HDG
Determination of the sweetness detection threshold of HDG.

5  All examples were performed with sweet sensitive panelists able to detect at least 0.5%
of sucrose or less, unless stated otherwise. The concentration detectable by the average
consumer will be higher. The results were obtained using 20 panelists in two

replications.

10  The sucrose concentration that tastes isointense in sweetness to HDG was determined
using samples of 15 ppm and 20 ppm, each of which was directly compared to a
sucrose sample (sucrose solutions of 0.5%, 1%, 1.5% and 2% concentration). Fifteen
miilliliters of each blinded sample was presented, at room temperature, in random order
to 20 sweet sensitive panelists. In two replications (over 1. session), panelists were

15  asked to rank the solutions, from least sweet to most sweet. The data was subjected to

an R-index analysis. The resulis are indicated in the tables below.

sucrose solution sample R-index Critical values s'g;};gf::tt ly
[% wtiwt] sweetness - (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
%
1.5% Sucrose less sweet 37.26-62.74 Yes
10%
2.0% Sucrose less sweet 37.26-82.74 Yes
1%
20
. s . Significantly
sucrose solution sample R-index 3;‘;:;2' different
[% wifwit] sweetness _ (p<0.05)
(HDG, 20 ppm) [4]
0.5% Sucrose Sweeter 37.26-62.74 Yes
92%
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sucrose sanple was significantly sweeter than 7% sucrose. An R-index
of 38% which is within the critical value range (35.39-64.61%,
shows t hatwbheossiagmd e was i sosweet to 8% sucrose. AccorphtieddesohfR3
ppmtrilobatin in 7% sucrose adds 1Bri x of sucrose sweetness
intensity to enhance the sweetness so that 7% tastes equivalent to an
8% 5sucrose solution. To further determ ne the sweetness enhancenent,
a direct conparison of 100 ppmtrilobatin in 7% sucrose with 7.5%
sucrose solution was carried out by 8 sweet sensitive panelists and

all panelists$ iqngt eat@det Nat 1Eovet®0 ppm tril obat isz.z"e-rbzﬁ%’ sucrse
sanple 10 tasted significgntly sweeter tha% he 7.5% sucrose

sol ution, whi cg o ugro RgeNt ration that g 6%879 ppm
trilobatin in ‘%éﬁ%gﬁ’g% samﬁ) GS%V\DU d| be expect ec13:7 %’t t'e iso\éﬁeet
to, assum ngra nErely addijtiyve effect|(conpare ejanple IDb,[ the
sweet ness of lé’fpfngg'PP?l dbales S¥GS\wat er i go,equi yal &ftb27¢ p. 59Fes
sucrose). However—the—-100—ppmtritobatinm T 7% Ssucrose sanpl € was
found to be isosweet to 8% sucrose, 15clearly above a nerely additive

effect. Exanple 2b soi ntensitv of . 2 m HDG i.n 7% '

20 The sensor'y P! Qflai”iaﬁ Her\ﬁ%fgecttB G lﬁ@f’]gfj;)"@% 5%?%? g ﬁaé%%gérg ??%Aﬁdd ftne
above for trichiebiatetl R-idésrnmatiereatdeny thehsticabealliesy babsignifisretbrtiess sweetthan
table bel g apel s, COnS sl ElsOlantflatiR ShicHEE Rlihak aiibh REL frarbid
sanpl es wWere présented i n replications over 1 session. Panelists
wer e present edtical Yatuepdy 8% 9% and 10% sucrose solutions in water and

a 25 fifth sapphs 9Hc 4as pedrirdeioind isbitérdé [Be sivébtiieds dbthe dradesucrose
Subj ects were asked t

rank the sanpl.es fromlq ' J pect
to perceived €RRE S'Q'ﬁf%laﬁt%’ W&gr ?@"@g@el%mr%%e ediftedR Ml vbile WaS
2008/ 148239P@ktdadR 62860 283e) Sarch sighificaraly less ewegtdbant 1.5% png dfsherose (the

Sweet ness, o 7%,HEf 5, de,AhiReBebigh 15 &AEF G cal val ues riol

p- val ue Sucrose

Further three small pane! testings were performed. HDG samples were prepared in
concentrations of 5 ppm, 10 ppm , 15 ppm , and 20 ppm in water. All the samples were
coded (presented blind) and given to the panel in random order. The panel was also

15  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 resdlts are

indicated in the table below.

Sample concentration Rank and taste Iscintensity 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

20 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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94. 8% 37. 11-62. 89 P<0.05 8% Sucrose | sosweet 62.6% 37.11-62. 89 P>0.05
9% Sucr ose | sosweet 46.0% 37.11-62. 89 P>0.05 10% Sucrose Less sweet

6. 8% 37. 1yH2oA4359. 05 S5 An R index of 6.8% which i

| ower critical value (37.11%, shows that the 20 ppm H%glﬁ%ﬁ%sgoﬁ@bs
sucrose sanple was | ess sweet than 10% sucrose. An R-index of 94.8%
which is greater than the higher critical value (62.89% shows that
the sanple was significantly sweeter than 7% sucrose An R-index of
46.0% which is within the critical value ran 337 11-62. 899, shows
that the samgh®2@ermisampierweretideniigdnsslights swae and Rye dessweet t85.76%
which falls wdkddnrnahes gdcygsbc,@gpe\é@}e;@ range (37.11-62.89% but al nost
equal to the higher critical value 7.11-62.89%, shows that the
sanpl e was al so i sosweet to 8% sucrose. Thus, the sweetness of 20 ppm
of HOG in 7% sugar is nore towards 9% gl ucose, or at |east 8.5% or

hi gher cordingly, 20 ppm HDG i n 7% sucrose added about
1.5-2Brix of% i 59 svveet ness 1l5intensity to enhance the sweetness
SO that 7% t dointansiy 16 pptrilobratin in #% sudosesalulierse sol ution. Exanple 3
20Ranki ng Test of 100 ppmtr| | obatin + 60 ppm SWI ngl e Extract in 7%

sucrose, determning its sucrose |sointensit of 46
The sensorgy evaluation was conducted using a ranking rrge?hod Samp!es at ambient

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

10  panelists). 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 7%, 8%, 9%, 10% and 11% sucrose solutions in water
and a sixth sample of 100 ppm trilobatin in 7% sucrose. Subjects were asked to rank the

15 samples from low to high with respect to perceived sweet taste. R-indices were
calculated for 100 ppm trilobatin in 7% sucrose versus either 7%, 8%, 9%, 10% or 11%

sucrose.
Sucrose sample sweetness R-index critical p-value
solution (7% sucrose + 100 ) values
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

20  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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WO 2008/ 148239PCT/ CH2008/ 000253 A 100 ppmtrilobatin + 60 ppm sw ngle
extract in 7% sucrose sanple was evaluated for isointensity to 7-11%

sucrose soygbh@ngseeonpare table) using the met hod desgiriagdodsihoenzss
exanple 2. The results are indicated in the table bel ow "Sucrose

solution 1% wt/w] Sanple sweetness (100 ppmtrilobatin + 60 ppm
swingle in 7% sucrose) Rindex 1)/0] Critical values rioi p-value 7%
Ivaeet er 97% 35. 39-64. 61 P<0.05 8% Sweeter 79% 35. 39-64. 61 P<0.05 9%
sosweet
sucrose sample was significantly sweeter than 7% sucrose. An R-index of 38%, which is

within the critical value range (35.39-64.61%), shows that the sample was isosweet to
8% sucrose. Accordingly, 100 ppm trilobatin in 7% sucrose adds 1°Brix of sucrose
sweetness intensity to enhance the sweetness so that 7% tastes equivalent to an 8%

5  sucrose solution.

To further determine the sweetness enhancement, a direct comparison of 100 ppm
trilobatin in 7% sucrose with 7.5% sucrose solution was carried out by 8 sweet sensitive
panelists and all panelists indicated that the 100 ppm trilobatin in 7% sucrose sample

10 tasted significantly sweeter than the 7.5% sucrose solution, which is the sucrose
concentration that the 100 ppm trilobatin in 7% sucrose sample would be expected fo
taste isosweet to, assuming a merely additive effect (compare example 1b, the
sweetness of 100 ppm trilobatin in water is equivalent to 0.5% sucrose). However, the
100 ppm trilobatin in 7% sucrose sample was found to be isosweet to 8% sucrose,

15 clearly above a merely additive effect.

Example 2b
Isointensity of 20 ppm HDG in 7% sugar solution

20
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
25 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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52% 35. 39-64. 61 P>0.05 10% Less sweet 25% 35. 39-64.61 P<0.05 11%/ ess
sweet 4% 35.39-64.61 P<0.05 5 An R-index from79-97% which is
greater thaphixapihgher critical value (64.61%, shows ghiatglibisods29
ppmtrilobatin + 60 ppmswi ngle in 7% sucrose sanpl e was
significantly sweeter than 7% and 8% sucrose. An R-index of 52%
which is between the critical value limts (35.39-64.61%, shows that
the sanple was isosweet to 9% sucrose. An R- 10i ndex of 4-25% which
is below the Iower critical value (35.39%, shows that the sanple was
significantly | ess sweet than 10% and 11% sucrose. As a control, 100
ppmtrilobatin in water was tested (see exanple 1b) and found to have
a sweetness isointensity to 0.5% sucrose 15 Further, 60 ppm sw ngl e
in water was tested as described in exanple Ib for trilobatin and was
found to have a _SwWeeiness isointentsity t bove 0. 5% bot pel ow 1%
sucrose (0. 76% gcf?ﬁeer pol saimple syeetiessn io'%" Anpl Eriical 5o p-value
Accordingly,|th Eﬁ'@nppmtrﬁﬂ’/mtbse*i?ﬂ 7% sucrode sanpie (|sotende to
bel ow 0. 5% sucrpﬁqw“agd {he 6BPPIR®@WI nglle extrdct spgpl e [i soswget
to bel ow 1% lsuetrose—Page26—6f—46—WD2008/148239PCH-CH26P8/000453

i nt er pol at ed| t 3%Busséesucr ose) Swadel d be [e2p8tt gd37.0162.88spSwRES [t O
bel ow 8. 25% |sucrose assum ng an additive |effect. However, th

detelrm' ned isopifRsddey \as 9%sdkPse. VhgsByl 9 &F eabh¥saPpygod
merely

9% Sucrose Isosweet 46.0% 37.11-62.89 | P>0.05

10% Sucrose Less sweet 6.8% 37.11-62.89 | P<0.05

5 AnRindex of 6.8%, which is below the lower critical value (37.11%), shows that the 20
ppm HDG in 7% sucrose sample was less sweet than 10% sucrose. 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.

10  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 (37.11-62.85%), 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

15 intensity to enhance the sweetness so that 7% tasted equivalent to an 8.5-9% sucrose

solution.

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

its sucrose isointensity
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5additive effect. Exanple 4 Ranking test of 100 ppmtrilobatin
+ 60 ppm Swingle Extract + 2 ppm NHDC in 7% 10sucrose, determ ning
Its sucro PR-Y oY sitv A sanple of 100 ppmtril obati Bthas
swi ngl e ei;ﬁpaz?é@ngéz;ﬁ@ppm NHDC in 7% sucrose was eval uat g)(fii‘{(ia)fgm 23
sweet ness isointensity to 7-11% sucrose solutions (conpare table)

usi ng the ranking nethod described in exanple 2. The results are

i ndicated in the table 15bel ow. Sucrose solution [%w/wt] Sanple
sweetness R-index Critical values rid p-value 7% Sweeter 98%

35. 39- 64. 61 P<OOppm3swiSteet G ppd6syiGie 89-a6Un 5% JBc0s3arglie Bae etalatadifon

isointensity to 7-11% sucrose solutions {compare table) using the method described in

example 2. The results are indicated in the table below.

Sucrose Sample sweetness | R-index Critical p-value
solution (100 ppm trilobatin [%] values
[% wtiwt] + 60 ppm swingle in [%]
7% sucrose)
7% Sweeter 97% 35.39-54.61 P<0.05
8% Sweeter 79% 35.39-64.61 P<0.05
9% Isosweet 52% 35.39-64.61 P=>0.05
10% Less sweet 25% 35.39-64.61 P<0.05
11% less sweet 4% 35.39-64.61 P<0.05

An R-index from 79-97%, which 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. AnR-

10  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.

15
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).

20  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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35.39-64. 61 P<0.05 10% | sosweet 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
t he upper wbizhésg@sasval ue (64.61%, shows that the 7% swmodgm},ﬁ)gg,
ppmtrilobatin + 2 ppm NHDC + 60 ppm swi ngl e sanple was

significantly sweeter than 7% 8% and 9% sucrose. An R—l ndex of 56%
which is within the critical value limts (35.39-64.61%, neans the
sanpl e was i sosweet to 10% sucrose. An R index of 28% which is bel ow
the lower critical value (35.39%, neans the sanple was | ess sweet

t han 11% sucintssgolatEhtped. 25P etficres®), wauldhe edpEdt®d tn bersoswedt iabelovs §88¥ness

i soi ntense tQucQos@%s%ﬁBg%ﬁaéoﬁt% ggample 7). The 100 ppmtrilobatin in
wat er had a sweetness 150intense to 0.5% sucrose. The 60 ppm sw ngl e
in water had an isointensity of above 0.5% sucrose but bel ow 1%
sucrose 5(0. Fl%&’@\kéy th@ bemmhcatisoerity WBOUM subrosx ameh & ddarly Abeerheglyy,
the 7% su rosg ggm NHDC (i sosweet to 0.5% sucrose) + 100 ppm
trilobati SO Er’?g to 0.5% sucrose) + 60 ppm swi ngle extract

(i sosweet to bel ow 1% sucrose, interpolated to 0.75% sucrose) sanple
woul d be expected to be isosweet to 10bel ow 9% sucrose, or bel ow

8. 75% sucrose by interpolation, assum ng an additive effect. However,
t he det er m nE¥emami@dt ness i sointensity was equival ent to 10% sucr ose,
whi ch i s cl eRBhRInGIBONGE 160 h Bllobatilelisd bire SeioRGExiradts FxmnHHECTN 7%

Sucr ose | soi ntenS| i .1 ] ilobatin + conbinati on of two

opti onal 'Swed{gRE UPIQSg 156 :
determning its sucrose isointensity 20

A sample of 100 ppm trilobatin + 60 ppm swingle extract + 2 ppm NHDC in 7% sucrose

was evaluated for sweetness isointensity to 7-11% sucrose solutions (compare table)
using the ranking method described in example 2. The results are indicated in the table

15  below.
Sucrose Sample R-index | Critical values p-value
solution sweetness
[%]

[% wtiwt]
7% Sweeter 98% 35.39-64.81 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
20 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.
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The sensory eval uati on was conducted by direct conparison. Sanples
were presented at anbient tenperature in 15 m blind aliquots. Panels
consi st ed Wb 2dosauEeed Sensitive panelists. After tastinggaghosAiss,
the nouth was rinsed thoroughly with water at anbient tenperature
prior to tasting the next sanple. Panelists were presented with a
25100 ppmtrilobatin + optional enhancers sanple in a 7% sucrose col a
beverage and a reference of a 10% sucrose col a beverage. Panelists
were asked to taste the reference and then the sanple to determ ne
the rel ative sweetness. Page 26 of 46 WO

2008/ 148239 PG ThAHARISIARE R B weeRasbsbARo Dist subse Rve SHAMgE 2).
Extr act +_2 QEn1NHDC Tpe tested sanpl e cont ai ned 180 n1tri|o§9g n +
60 ppm Swi ngl'Be 434 pRER ilpabn I Aaq ?We‘ﬁ"e%"?ﬁ@?’ﬁg O%gt)?’ef’uﬁrg?/eer §S°
The results ap@ siwvindiedaivatdr had drhisoihtaidite obatoss0.5&0duaroRe betrbeivee! % $@%ose

0 )
sucrose) agﬁ%ﬁg’{?pﬁﬁ'@ﬁ%ﬁ %{osﬁdéﬁ{iﬁggmé%]g)_ i sosweet la Sweeter 1/7

| ess swee panelTs I've chose both the sanple and
reference as equally sweet and one each chose either sanple or

ref erence as ) - i i ; o
DA DG The " Sesiah, the P SuGRIEDE B Bbh MIMDY (935B6kt RPOTE%R0AUER)GSTOd P + 2

ple was conduct ed as_described in exanpl a, abqve,
xcept that  HEBRUBIRSTES G0 AaSOFEER] | SRAPBLTY e SURUEIGH IR 6o o
Ref erence (1Qu&oss imicdsdtiteSartsss swwemk)emspld wooldbexpeated to be isosweet to
10 below 9% sucrose, or below 8.75% sucrose by interpolation, assuming an additive

effect.

However, the determined sweetness isointensity was equivalent to 10% sucrose, which

is clearly above a merely additive effect.

15
Example 5
Sucrose Isointensity of 100 ppm tritobatin + combination of two optional sweetness
enhancers in a 7% sucrose Cola beverage, determining its sucrose iscintensity

20

The sensory evaluation was conducted by diréct comparison. Samples were presented
at ambient temperature in 15 mi 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
25 100 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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5f7 isosweet 2/7 |l ess sweet Anong the 7 panelists, five chose both
the sanple and reference as equally sweet and 2 chose the reference
as sweet erwoky@ipges S5 a and b denonstrate that not onlpetiSaz008/000253
trilobatin able to enhance sweetness considerably on its own, but it
can al so be combined with other sweetness enhancers to Page 29 of 46
WO 2008/ 148239PCTI CH2008/ 000253 further enhance sweetness (here shown
for sw ngle extract/rebaudi oside A and NHDC). Notably, when sweetness
enhancers are comnbi ned the effect nay be simlar or even less, for
exanpl e when 3aeafpwhne wingle Extrackt gomaMtRGi sm no f ur t her

i nprovenent may be reached or the conbl ned conpounds may even
negatively 5influence each ot her or conpounds the re interacting
with. This i dheisstepisamplesantaiged {99 W%@@ﬁ“%%%ﬁ#ﬁﬁﬂ@&’%? tH gl e
extract or reb@othayslasrese chidbeverfgeald @sbits-arSindizbted scthefabk\elgy e
extract ip water 10 Forced choice test of 60 ppm sw ngle extract in
water versSus 0% 0.5% and 1% sucrose The test sanples were eval uated
by a sensory| panel of CGOlaRefeenceensitive pganel i SampleSaweginess wer e
presented in 3 replicaj@sy, Ech%@f)h panel i stf to gi Vﬁ'%’sutr@& yeval uat|i ons
for each pan The sensory evaluation wa§ conducted using a forded
choi ce net hod. 15Sanpl es weire presented blji nd, uni diessvedti abl e by
panelists. Ih each replicate, the 60 ppmswi ngle extract in water
sanpl e was cpnpared by pangkists to 0% sudrose, andiQid). 5% sucrdse,
and/ or 1% sucrose. Panelists were instructled that they had to chdose
one of the spnples as svveetlﬁr The data wgs anal yzeeqssgsgepg
bet a- bi nom-al anal ysis. Further, panelistg were askéd rate eagh
present ed sanpie for SWeetTESS usi ng the 20 general rzed tabeted
magni tude scale (0 = no sweetness; 10 = strongest i magi nable
sensation of ABR)Y therfpanelishs fivaghope, b‘?i%lf“& S\ﬁﬁ‘glecﬂ?ﬂﬁ%f?r@ﬂ%%ﬁ ??g‘altyﬁé’eﬁtaﬁ'}ded
Hest. Resul t sn@éachiRBcdensmetsatid o eeferende asl@@kter.un Sucrose rio w/wj
Nunber panelists choosing 60 ppmswi ngle in water as sweeter

10
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.
15
Cola Reference _ Sample sweetness
(10 % sucrose) (7% sucrose)
57 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.
20

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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Nunber panelists choosing 0% or 1% sucrose as sweeter Significance
| evel (forced choice) 1 0 30/30 0/30 p<0.001 2 0.5 28/30 2/30 p<0.001

3 1 6/30 24b300sg8239001 25Results of the rating test: RegamBQosafoosd
WO 2008/ 148239PCT/ CH2008/ 000253 Test '

further enhance sweetness (here shown for swingle extract/rebaudioside A and NHDC).
Notably, when sweetness enhancers are combined, the effect may be similar or even
less, for example when compounds have a similar working mechanism no further
improvement may be reached or the combined compounds may even negatively

5 influence each other or compounds they are interacting with. This is not the case for
trilobatin when combined with swingle extract or rebaudiosides or NHDC.

Example 6 - Sweetness of swingle extract in water _
10  Forced choice test of 60 ppm swingle extract in water versus 0%, 0.5% and 1% sucrose

The test samples were evaluated by a sensory panel of 10 sweet sensitive panelists.
Samples were presented in 3 replicates to each panelist to give n = 30 evaluations for
each panel. The sensory evaluation was conducted using a forced choice method.

15 Samples were presented blind, unidentifiable by panelists. In each replicate, the 60 ppm
swingle extract in water sample was compared by panelists to 0% sucrose, and/or 0.5%
sucrose, and/or 1% sucrose. Panelists were 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

20 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
[% wtiwt] | choosing 60 ppm choosing 0% or level
swingle in water as 1% sucrose as (forced choice)
sweeter sweeter
1 e 30/30 0/30 p<0.001
2 0.6 28130 2/30 p<0.001
3 1 6/30 . 24/30 p<0.001

25 Resuits of the rating test:
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run 60 ppmswingle in water 0% sucrose 1% sucrose Significance |evel
10.63¢t 0.09 0.1 0.04 p<0.001 3 0.58 0.06 0.72 0.06 p<0.001 1 -
Conpar ed twoQbosausyrzese/ water, the 60 ppm sw ngl e i n wat@ry/Sadupd/ @08 S
percei ved as sweeter by all panelists (30 of 30 panelists, with a
statistical significance |evel for the 5forced choice of p<0.001).
The | ow sweetness intensity rating of 0.63 reflects the very weak
percei vabl e sweet ness (conpare the 0% sucrose with a rating of 0.1.
The hi ghest inmagi nable sweetness rates as 10) 2- mpared to Q. 59
sucrose, the[GQpAmedmpnyswingleipl d 9% suerose [wdde praresd viedanidicance level
10sweeter by|a vast maj oghfey Of the panelistis (28 of 3Q panelists,
with a stati$tf¥al| significance level for tHe forced choice of
p<0.001). 3 {—Conpared-to-theweakly—sweet—1L% suecrose—the—60—ppm
swi ngl e extract1in wat es3zagd e was @ho8e4tq the threshol d p<0.001
concentra}]i 0:1 for |its sweet perception and |15 significantly |ess
sweet - the | arge|mj opi pangl i sts (24 |of | gct ed

weakly sweet | 1% SLcrOSg'SE%Idlﬁal on gs being sweec'g'?r)ltg%gn t he 8%)@?)%%
Swi ngle extract sofutionWth a statistical Significance evel for
the forced choice of p<0.001. The | ow sweetness intensity rating of
0.58 for swingle extract in water versus 0.72 for 1% sucrose reflects
the yfe_ry vveialq -Ifn:egrnqﬁiredabﬁ% siupet/ves tiodf S06Ebnpepringaimedte satmpletwasgerceived
significantly | es n Of, 112 .

i nt er pol ati offy SWﬁ%eéb&e%]tp%ggﬁss g?éggfotp%ﬁng%\tﬁ’ &gtljrg{%%ﬁﬁcg%?g n\l/fgés(ncgéﬁelvfgrl Rt
to about 6. 758cedichoisof pFhe ). Fheddw sgeetness intensity rating of 0.63 reflects the very

weak perceivable sweetness (compare the 0% sucrose with a rating of 0.1. The highest

o

imaginable sweetness rates as 10).

2- Compared to 0.5% sucrose, the 60 ppm swingle sample in water was perceived as
10  sweeter by a vast majority of the panelists (28 of 30 panelists, with a statistical

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

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

15  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 veréus 0.72 for 1% sucrose reflects
the very weak perceivable sweetness of 60 ppm swingle which was significantly less

20 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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WO 2008/ 148239PCT/ CH2008/ 000253 Exanple 7 - Sweetness of NHDC in
}Nggﬂu eRﬁgk%;g Tes;}x gf 2 pRHIN:HDC in water, determning its sucrose
I sol | WY 2008/14823% PpM in water sanple was eval bis
isointensity to 0.5 and 1% sucrose 5sol ut irrgns usi ng thﬁ%{O%OOBiDS
met hod described in exanple 3b. The results are indicated in the
tabl e bel ow. sucrose solutions NHDC sanpl e sweetness R-index |IM
Critical values p-value [% W/ w] [ 70] 0.5% i sosweet 41%
35.39-64.61 P<0.05 1% 1 ess sweet 5%

Example 7 - Sweetness of NHDC in water

Ranking Test of 2 ppm NHDC in water, determining its sucrose isointensity

A 2 ppm NHDC in water sample was evaluated for its isointensity to 0.5 and 1% sucrose
5  solutions using the ranking method described in example 3b. The results are indicated in
the table below.

sucrose NHDC sample | R-index Critical p-value
solutions sweetness %] values
[% wtiwt] [%]
0.5% isosweet 41% 35.39-64.61 P<0.05
1% less sweet 5% 35.39-64.61 P<0.05

An R-index 41%, which is not significantly above the critical value (35.39%), shows that

10  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.

15  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 medifications 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

20 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

25 claims.
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35.39-64.61 P<0.05 An R-index 41% which is not significantly above
the critical value (35.39%, shows that 10 the 2ppm NHDC sanpl e was
i sosweet twoQodfusder ose. An R-i ndex of 5% which is balaayeresnonss
critical value (35.39%, shows that the 2 ppm NHDC sanpl e was
significantly | ess sweet than 1% sucrose. 15 Wile the sweet
enhanci ng conposi tions, sweetened consunmabl es and rel ated net hods
have been descri bed above in connection with certain illustrative
enbodi nents, it is to be understood that other simlar enbodi ments
may be used &xempldifi cati ons and additions may be nade to the

descri bed enmgdifest &idpbn PRIShOH A ygrdhe same function. Further,
enbodi nents discloSed are not necessarily in the alternative, as
vari ous 20 enbodi nents nay be conbined to provide the desired
char act eri st iTaRbatMawdsaéstenisy € swedy eershide pinglisinim taivnordatgoghuntary ski | |
in the ar it hout depart.i ; . SR, .
di scl osurg'. Wﬁgquﬁs@rm ,est eéggo\/\g@t%ﬁig}soggtéﬁEgngg%rﬁgagggr%g%%fz '?%Er}itsﬁ,%ﬁemts
sweet ened corsupabd the 580 apmdiilohatiol sanpplh taieach IsuePee seoPlernd corpered thep
any single e@&g&%@%%e ks SR ERGR Bk tatRTbdidw. br eadt h and scope in
e

accordance wt recitation of the attached 25cl ai ns. Page 32 of
46 WD 2008/ 148239PCT/ CH2008/ 000253 Exanpl e 8 Sweetness detection

t hreshol d i N[ BEEBUE Eamhplel 0Dl Swedthessicf SOEPpmitribbateedmpiensi ti ve
panelists in i 2t - @ét—es——wefeSOO ppm
trilobatin, LIPSHEPESe, and [PP9UNIFFSYCSSINEY V! conpared the 500

ppm tril obat | p%sacpée t o eaclHesmweese sanpl e and conpared|the
sweet ness, the—testtHts—are+ndicated—nthetabtebetow—Sucrose
sanpl e Sweetness of 500 ppmtrilobatin sanple 1% sucrose slightly
| ess swedf/ siThi baestyess weteptiopghreshoicis yoghaetds Righas thanjpwatge d%@g‘f‘ﬁes s

det ection ]Ehrpﬁe,%gﬁ’dedofia&?é/&mélﬁé%ﬂdt&’{?]@bigéb@.ﬁy.w@ﬁprh ﬂildgﬁﬁlefn,yogl_ulﬁt ii a the
presence of acids roteins_an € Vviscosity. mirilobatin i
Joghurt i, o coRABHER St BT LERESER el Eo (eab et LB A o ratbn'c
t hreshol d i n580@kura00 pAme 65 Epm, 1780 ppm oo 75GHN pRpEtilee Epeent@io manthe
700 ppm or 7%0

m."R i a concentration near the sweetness
. d. :
detection thrvevgﬁg 3. ﬁﬁﬁx‘h%ﬁ'f‘)‘g 9 Sweet ness enhancenent in yoghurt

al |

Example 9
Sweetness enhancement in yoghurt

Trilobatin was tested by 6 sweet sensitive panelists in plain nonfat yoghur.
20 Samples of 62.5 ppm, 125 ppm, and 500 ppm frilobatin 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%

slight sour off-note

[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

Page 33 of 46




Tril obatin was tested by 6 sweet sensitive panelists in plain nonfat
yoghurt. 20 Sanples of 62.5 ppm 125 ppm and 500 ppmtrilobatin in
yoghurt swwetemedsashth 5% sucrose were conpared by paneddrgtmsobsnosess%o
sucrose sweetened yoghurt and a 7% sucrose sweet ened yoghurt sanpl e;
the results are indicated in the table below Trilobatin sanple in
5Tosucrose [PPrn] sweetness trilobatin conpared to 5% sucrose sanple
sweetness trilobatin conpared to 7% sucrose sanple 62.5 + sweeter

| ess sweet 125 ++ sweeter | ess sweet 500 ppm ++++ much sweeter,
slight sour off-note simlarly sweet, slight sour off-note Page 33

of 46 WD 20 éi‘a‘kﬁn?s?%@a( é&é%%@é &Qﬁg&?neﬁh@ffdc%ﬁ\b%nﬁﬁawadm&sm

enhancenent effect equivalent to an ad cro 5% r

tastes |ike 79% sugiese tagtesiker 2 A NEsHP ﬁtc%cf‘?”@? |o§(?gg% pPR" %’%% sHafiness
sweet ness eqqidiGito 198 shibfosd)as sismn iaexasipted). i n exanpl e 8). 5 Exanple
10 Sweet gess detection threshold in mlk 10Tril obatin was tested by
6 panelist's in whole mlk. MIk sanples were 62.5 ppm 125 ppm 250
ppm 500 ppmtrilobatin; 1% sucrose, and 2% sucrose. Panelists

conpared the E&%x‘nk@%t' n sanples to each sucrose sanpl e and conpared
t he sweet nes ults are indicated in the table bel ow
Sweetness detection threshold in milk

10  Trilobatin was tested by 6 panelists in whole milk.
Milk samples were 62.5 ppm, 125 ppm, 230 ppm, 500 ppm trilobatin; 1% sucrose, and
2% sucrose. Panelists compared the trilobatin samples to each sucrose sample and

compared the sweetness, the results are indicated in the table below.

15 Trilobatin samples Trilobatin sample sweetness
[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

20 sweetness to be isosweet to 1% sucrose, the other haif 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
25  may still be a concentration near the sweetness detection threshold.
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Tril obatin sanples IPPrnl Trilobatin sanple sweetness conpared to
sucrose 62.5 bel ow 1% sucrose (616) 125 bel ow 1% sucrose (6/6) 250
bel ow 1% sworomsa4§64 6) 500 simlar to 1% sucrose (3/6) dralonrodddoozss
sucrose (3/6) The sweetness detection threshold in mlk is higher
than in water. All panelists (6/6) found 62.5 ppmtrilobatin, 125 ppm
and 250 ppmtrilobatin to have a sweetness bel ow that of 1% sucrose
in mlk. For 500 ppmtrilobatin, half of the panelists (3/6) found
the 20 sweetness to be isosweet to 1% sucrose, the other half found

t he sweet nessExamplediibel ow t hat of 1% sucrose. 500 ppmtrilobatin
inmlk is a %%%gg Ldnodhndit s near the sweetness detection
threshold in : concentration of 550 ppm 600 ppm 650 ppm 700
ppm or 750 ppm 25may still be a concentration near the sweetness

det ecti on t hrrgdpatifiwadeged B¢ 4aivedGeniiBe PANBiE 48G3SHPETNEER PEBABHOIHEX,
Exanmple 1 etn . a ] i dehaniasntaRs Bed
by 4 svvee'gs' se %’\ef"’l' S@Epgﬁ& ?g%e‘g@l?&r% dg&o@ﬁ{a&i’igﬁﬂogg %%:@?g_;alcs fropn Ki x?
5General M | | siprosiSper. 30Theeress Renpliststested basaneles Perhple Bk sugar product
and contains 3 g sucrose per 30 g cereal. Panelists tested the

sanples in whole mlk. To the cereal s | es,, sucrose was topically
added by spr ald thgcere seppleeseas Wes E?H‘B%H%dg?d by W@E? 8%%33@%](@? i on
in water to ginveunldba T0esreERlsemtionsn evateatoagiveat%. Th2 50@ples werdtwlied at5
mnutes | {‘o a 55%08 %(I;% St 18 \r/n?nnutésqn grcXAJegtfgﬂ\{ﬁer]i Q%r%%‘le the vUHté@SihMarly,
trilobatin was applied to cereal samples as a 0.1% solution in 50/50 wiw ethanolfwater to

give various trilobatin concentrations (100 ppm, 200 ppm, 400 ppm).

The following cereal samples were compared:

15
Trilobatin cereal sample Sweetness trilobatin sample
100 ppm less sweet 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.
20
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trilobatin was applied to cereal sanples as a 0.1% solution in 50/50
w w et hanol /water to give various trilobatin concentrations (100 ppm
200 ppm 4w0 pgnks23The fol | owi ng cereal sanples were caqIRCEW08/000253
Trilobatin cereal sanple Sweetness trilobatin sanple 100 ppm|less
sweet than 1% sucrose 200 ppm sweeter than 1% sucrose 400 ppm nuch
sweeter than 1% sucrose, too sweet 200 ppmtrilobatin produced a

pl easant taste sweeter than 1% sucrose, 400 ppmwas much sweeter and
considered too sweet. This shows that the sweetness of sweetened
cereal s can IamphdAced by addition of trilobatin. Page 35 of 46 WD

2008/ 148239 PG/ 08haRQ At neHH@ Sweet ness enhancenent by 10
ppm HIG The degrée of sweetness enhancenent of HDG was tested by
determning the 5 isointensity of the HIG enhanced sanples in

conpari son t ahsdegres ef ssarplessenhhesnsnipl HIXG wanteaied & determpipng MBG i n 7%

sucr ose dG. 10
concent rga i ofr I 4 N%QBL%@ A{;&&Qéﬁ?{@ﬁf%@é Bé}%oﬁfto QJCFJS@%QEE%% ngm:n e
was present egamples MIOWF&‘% dPe A% susrose 1‘3r%ﬂ§‘r VRIQUs UGBt

sensitive pangliicisef diBrehinéSRbiidnah Wates (7o 8r, d%seas1d%), panelists
were asked to conpare and rank the sanples from| east sweet to nost

sweet. The results were subjected to an Rindex analysis and are
presented in the table below The critical value indicates the range

wher ei n Lie dﬂpl;qate & cﬁesar%f Ieé\%g g?@s@ﬂﬂeﬁ at Ho?m @Q‘Hpe?étgr'%' afnld%hdorﬁ‘ﬂrder forpdex

150ut5|de of tes si Icantly different sa
HDG- ppm vs. sweet@sesll[medl]aﬂﬂlstsnd@wo[@ﬂ"céj*qnﬁ w1 393?'% Ppoglistswerg 7K Eifﬁ |y

compare and rank the samples from least sweet to most sweet. The results were
subjected to an R-index analysis and are presented in the table below. The critical value
indicates the range wherein the difference of two samples is non-significant. An R-index

15  outside of that range indicates significantly different samples.

HDG-ppm vs. R-index | Critical Value Significantly sweetness
sucrose [%] [%] [%] different (p<0.05) ;| HDG sample
HDG-10/7% vs. 7% 75.2 37110629 Yes sweeter
HDG-10/7% vs. 8% 37.5 37.1t062.9 No isosweet
HDG-10/7% vs. 9% - | 10.7 37.1t062.8 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
20 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
* yalues 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
25  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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di fferent (p<0.05) sweetness HDG sanmple HDG 10/ 7% vs. 7% 75.2 37.1 to
62.9 Yes sweeter HDG 10/ 7% vs. 8% 37.5 37.1 to 62.9 No isosweet
HDG- 10/ 7% w®.20848280. 7 37.1 to 62.9 Yes | ess HOG 10/ 7% wmI/cHA88/6d0553
37.1 to 62.9 Yes less The HDG sanple (10 ppm HDG in 7% sucrose) was
perceived to be significantly sweeter than a 7% sucrose solution (the
cal cul ated R-index val ue exceedi ng than the 20higer critical value
(62.99% at p>0.05), isosweet to the 8% sucrose sanple, and
significantly | ess sweet than the 9% and 10% sucrose sanples (the
cal cul at ed R-T.5¥@ssunaihgie by additive eff¢ch iowereri the EBIG ipdfaBic[os? Si’)‘P'Si”as
p>0.05). Ag\ %ohmg)ﬁeﬁ?séget% B‘W}.h@rgsé Sle¥yi dbole & RRray additvalefisl ue range
(37.1-62.9%, Shows he sanpl e was i sosweet to 8% sucrose.
Accordingly, 10 ppm HDG in 7% sucrose adds about 1Brix of sucrose 25
sweet ness i nt ensi ty to enhance the sweetness so that 7% tastes
equi val ent5to an $3sucrose sol ution.

Example

Sweetness of trilobatin (750 ppm) in yogurt

The sucrose concentration isointense to 750 ppm trilobatin in a plain yogurt base was

determined as follows.

10
Samples contained a plain yogurt base with 750 ppm trilobatin, or the same plain yogurt

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

30 ml of each yogurt sample was served cold, in random order, to 21 sweet sensitive

15  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 37410626 Yes sweeter
TL vs. 0.5% 58.5 37.4t0 62.6 No isosweet
TLvs. 1% 14.7 37.4t0 626 Yes less
TLvs. 1.5% 4.4 37410626 Yes less
20
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
25 p>0.05).
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Accordi ngly, since the HOG sanple in a concentration of 10 ppm was
found to be isosweet to 0.5% sucrose (conpare exanple 1d), it would
be expect eggligogPGeizgosweet to Page 36 of 46 WO PCT/CH2008/000253
2008/ 148239PCT/ Ch2008/ 000253 7.5% assum ng a nerely additive effect.
However, the HDG in 7% sucrose sanple was found to be isosweet to 8%
sucrose, clearly above a nerely additive effect. 5 Exanple 13

Sweet ness of trilobatin (750 ppm in yogurt The sucrose concentration
i sointense to 750 ppmtrilobatin in a plain yogurt base was

det er mi ned asn ﬁlehlyogm tHeGwSaimp$sontensty oA Herpnatrishatimwasmpeeived iskee wi t h
750 ppmtril pl ain yogurt base with sucrose in
vari ous concg% Féﬁgs%g&éﬁ% 1.0% 1.5% and 2.0% sucrose). 30
m of each yogurt sanpl e was served cold, in randomorder, to 21
sweet sensitive l15panelists. In two repl i cations over 1 session,
panelists _were askeg to rank the sanples fromleast sweet to nost
sweet. Th& d subjected to an R index analysis. The critical
val ue range gweemesdfiHDG ins dolasbenenaasi gni fi cant range, an R-index
outside of this range is significantly different as indicated
(p<0.05). yogurt sanples 750 ppm TL vs. % sucrose R-index ro

Critical Val 28 ppm csHEE inacalatieyerags swaeimed Wi 6%easosswas ?fé‘é%af%" control

sanpl e TL VS.5f%e8 Zofh withodt HEG 8Rd weetened with 7 or 9% sucrose) by 9 panelists.

10
Panelists were instructed to taste and compare the samples in their sweetness intensity

and profile.

The HDG in 7% cola sample was found to be significantly sweeter than the 7% sucrose
15  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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Yes sweeter TL vs. 0.5%58.5 37.4 to 62.6 No isosweet TL vs. 1% 14.7
37.4 to 62.6 Yes less TL vs. 1.5% 4.4 37.4 to 62.6 Yes less TL vs. 2%
3.3 37.4 to 62.6 Yes less 20 Panelists perceived 750 ppmtrilobatin
in plain yogurt as significantly sweeter than the plain yogurt base

al one (the calculated R-index value was greater than the higher
critical value (62.6%, but significantly |l ess sweet than 1.0% 1.5%
and 2% sucrose in plain yogurt (the calculated R-index val ues are

bel ow the lower critical values (37.4% at 25p>0.05).

Claims:

1. A method of sweetening consumables wherein:

5 a) at [east 0.0001% of at least one sweetener, including natural and artificial
sweeteners,

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

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

wherein said at least one sweetener or sweetener combination is presentin a
concentration above the sweetness detection threshold in a concentration at
15 least isosweet to 2% sucrose, and

b) a compound of formula (1),

OH OH
HOW_A

Ho" N © R?
0 ! OH ! R
OH O
20 (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, Ry and R, comprise at least one
OH group, and when R'is OH then R? is H {trilobatin), and when R is OCHj then
R?is OH (HDG),

25
wherein the compound of formula (1) is present in a concentration iscsweet to
1% sucrose or lower in said consumable, are admixed to a consumable.
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Page 37 of 46 WO 2008/ 148239PCT/ CH2008/ 000253 In plain yogurt, the
sweetness intensity of 750 ppmtrilobatin was perceived to be
i sointense to 0.5%sucrose. 5 Exanple 14 Sweetness of HDGOI n a col a
beverage 20 ppmof HDG in a cola beverage sweetened wth 7A)sucro_seh
was conpared to control sanples (cola w thout HDG and sweetened W t
7 or 9% sucrose) by 9 panelists. 10 Panelists were instructed to
taste and conpare the sanples in their sweetness intensity and
profile. The HDG in 7% cola sanple was found to be significantly
sweeter than the 7% sucrose 15 sanple bydall pgngl It?)t ﬁévgu; not as

0 oS ontrol. It was describe -
fm\gﬁelt i ﬁl;eﬁ |h ﬁggt/a:;J g HF@F& PEOSIATA ™ § Bharpiethg geprouRd of Iyl 1bis betected
sweet ness onset andfUration. Page 38 of 46 Cdainms: 1.A method of
sweet eni ng consumabéatobatie pefsribly 263 c@&enlr&%ﬁbff@m@Q%@é’ﬁ% at |east one

sweet ener, i ncludi ng h@@btthfn% OGR! 4 b%té g@[uc% i (?)f ?rﬁfé%,a}lglgrétealcgr ?]al d

svveetenerl | udes ructose .
syrup, cornrgs:yrup, %H §%’°h3f%?51q"?o[§§0p‘?”hannose erythritol, xylitol,

[ t ame,
manni tol, 10sorbitol, inositol, acesulfane potassium aspar
neot ame, sucr aldse, Amaﬂ;cdmwrmm to@lainaThhdiat th@Eb%ankb%feﬁ‘@Jeiected from dalry

wherein said at |eaﬁbdu%&:@-‘ﬂ@rﬁ%@ﬁ@&uc@ndﬁ%%ﬁ&ﬁ'a% ?rg e, wf;ier?%&%
et n shold in
D Concent rag on ot %“?%da’g?f PRk fﬁ?bat\'“f%dgﬁwewé@ coRgegirayn f bR
of formul aa'%dl) fom 1 ﬁQCBpm HO ' Th-
4

A method according to claims 1, wherein the consumable has a pH below 8.5,
wherein the compound of formula (1) is trilobatin and, wherein the concentration
of trilobatin is from & to 300 ppm, preferably wherein the consumable has a pH
15 below 5 and, the concentration of trilobatin is from 6 to 400 ppm.

5 A method according to claims 1 wherein the consumable is selected from dairy
product, dairy-derived product and dairy-alternative product, wherein the

compound of formula (1) is HDG and, wherein the HDG concentration fs from 1
20 ppm to 75 ppm.

6 A method according to claims 1 wherein the consumable has a pH below 6.5,
wherein the compound of formulta (1) is HDG and, wherein the concentration of
HDG is from 0.6 to 30 ppm, preferably wherein the consumable has a pH below
25 5 and, the concentration of HDG is from 0.6 to 40 ppm.

7 A method according to anyone of claims 1 to 6 further comprising the admixture
of at least one enhancer selected from the group consisting of naringin
dihydrachalcone, mogroside V, swingle extract, rubusoside, rubus extract,

30 stevioside, rebaudioside A, and NHDC, wherein each enhancer is presentin a
concentration near its sweetness detection threshold, which is for naringin
dihydrochalcone from 2 to 80 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

35 rebaudioside A from 1 to 30 ppm, and for NHDC from 1 to 5 ppm.
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0140 OHO 20(1), wherein Rl is selected fromthe group consisting of
OH and OCH3, and 122 is selected fromthe group consisting of H and
OH, Rl and R2 conprise at |east one OH group, and when Rl is 01-1
then R2 is H (trilobatin), and when RL is OCH3 then R2 is 01-1(HDG ,
25 wherein the conmpound of fornmula (1) is present in a concentration
i sosweet to 1% sucrose or lower in said consumable, are adm xed to a
consunmable. 2. A nethod according to claim1l wherein the conpound of
forrnula (1) is selected from a) trilobatin, preferably
at a concentration of from3 to 200 ppm b) hesperitin
di hydrochal cone 4"-beta-D-glucoside (HDG), preferably at a
5concentration of fromO0.3 to 20 ppm 3. A nethod according to clains
1, wherein the consunable is selected fromdairy product,

dai ry-derived produttwetededi@hsuyhabit t@ipisihg ve product, wherein the
conpound of forrmula (I) is trilobatin and, wherein the concentration
of trilobatin is 10fr t hod .acc

clains 1, vvhé;rel n tﬂgﬂggswoor&wg](w,whdagea%g?—?eﬁe?%we% " '”d'%r@ﬁ’éﬁqﬁ" he
conpound of for nul PR SWESNETS, obati n and, wherein the concentration
of trilobatin is frwere ssg s@&dnppngludps em@sahhgowmmenhrgﬁfmcmmmbl e

has a pH 15bel ow 5 3R corh BRur; YMEE REdbRb) MaMhosh,drnkRiRA b ifbl, iandibOm 6 t 0
400 ppm 5A net hod ageqr ﬁdsﬁtﬁl aEé%ua?alnf’é GBss?urA"’Q%T ﬁ%ﬁhéb&?an%‘)&%}é%@é)' elis

selected frgmdairy rived

dai ry- al terﬁ’atl ve g‘iﬁﬁ"@f‘ W'@f‘%sfr}? conmpound of
formula (1) is HDG Vﬁﬁ@'“ sk @} leashorelseeqter efoweskner combioption & pasentinia 20ppm
to 75 ppm 6A net hadn@eegisdibng thosvelembisaietbetivh @rahdd hheowenstused| e has
a pH bel ow 6.5, wheiRiibbskbs ioohmemed af formula (1) is HDG and,
wherein the concentration of HDG is fromO0.6 to 30 ppm
preferably erein the consumabl e has a pH bel ow 255 and, the
concentrati®®n of HIE i s2 FAHRY. o608 ppm  7A met hod according to

anyone of clains 1 to 6 further conprising the adm xture
OH OH

OH © (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

20 OH group, and when R is OH then R? is H (trilobatin), and when R' is OCHj then
R?is OH (HDG),

wherein the compound of formula (1) is present in a concentration isosweet to
1% sucrose or lower in said consumable.
25
9 The sweetened consumable of claim 8 wherein the compound of formuta (1) is
trilobatin, preferably at a concentration of from 3 to 200 ppm.
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of at |east one enhancer selected fromthe group consisting of
naringi n di hydrochal cone, nogroside V, sw ngle extract, rubusoside,
rubus extract, 30stevioside, rebaudioside A, and NHDC, wherein each
enhancer is present in a concentration near its sweetness detection

t hreshol d, which is for naringin dihydrochal cone from2 to 60 ppm
for rubusoside from1.4 ppmto 56 ppm for rubus extract from2 ppm
to 80 ppm for nobgroside V fromO0.4 ppmto 12.5 ppm for swi ngle
extract from2 to 60 ppm for stevioside from2 to 60 ppm for
35rebaudi oside A fromlto 30 ppm and for NHDC fromlto 5 ppm 8A
sweet ened cons bl e conprijsing. 5 at least 0.0001%(w w) of_ at

| east one swee?'gﬁer’?ﬂ“ﬁ@%ﬂ&aﬁﬁ%ﬂfgﬁ%‘ﬂw 8 edt ??‘i“ﬁqnﬁ'%lgés\/ﬁgéftﬁ‘{]%%,
wherei n sai d sweet eff8Y PPFE! trieseryadprodust anfl dejptatigpativeyprodus’s wherin hf
fruct ose corn syr upsocpound sfforrpla (Kyd taisiefin, andbihenasiae trifchatmeagesiration is
erythritol, xylitolgorpmt®rsopp@r bitol, inositol, acesulfane
potassium gaspartame, neotane, sucralose, lOsaccharine, or

conbi nati ons thereof, wherein said at | east one sweetener or

sweet ener conbi'hat | DFPPEN3sleeRrtngittclEm BateEhtieserunatiniAze pHkslow 6.5,
sweet ness det ect i orwherairgsheingound offorroitad ©rig rilabatiorrndvhdraambe tilcbgmweet to
2% sucrose, and 15hbAcea@dtipOid fioim 8o $00mHPH] Refdrddly the conSdmhBleWaed G4 BeidwEL i s

selected fromthe 1 50NSI St , and R2 is selected
fromthe grup con%irng;d?nrll%(g@fdoﬁegﬁ%oéjfrgﬁfqgﬁbg%pconpri se at | east
one 200H group, and when R1 is OH then R2(tdl obatin), and when Rl is
OCH3 then R2 i 20H Trep@etengtheqnaimablejebclain fpdemia thefcomprungpfdornaly (1) &
present in a concemep@itirodihybscrweet4 bhea-glEugdeSBCH prefetadpata N sai d
consumabl e. 25 9The,sapedienadononsssdhe of claim8 wherein the
conpound of forrmula (1) is trilobatin, preferably at a concentration
of from3 to 200 ppm 10A consunmabl e according to claim8 wherein
the consumabl e s JefoReinadieprUring 4 $3m §mbsreia the canstmgieis #3ieréd "Boduct
and dai ry- al t er nat idpgy pedvdiudairy-detved rpdvct and daivraiieroativde wédublowimmdiathg 1) i s
trilobatin, and wheabebduntl BEoriialQRHDG) acDRREIM (haliD® Borcsntrh§A kb PPM
to 750 ppm 5 11A %qﬁfly@ﬁjn@ according to claima8 wherein the
consunabl e has a pH bel ow 6. 5,

20 14. A consumable according to claim 8 wherein the coensumable has a pH below 6.5,
wherein the compound of formula {1) is HDG and, wherein the HDG
concentration is from 0.6 to 30 ppm, preferably the consumable has a pH below
5 and an HDG concentration of from 0.6 to 40 ppm.

23 18. The sweetened consumable of any one of claims & to 14 that is selected from the
group consisting of
a) a water-based consumable including but not limited to beverage, water,
agueous beverage, enhanced /slightly sweetened water drink, mineral water,
carbonated beverage, non-carbonated beverage, carbonated water, still water,

30 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, aolong
tea, herbal tea, cocoa (water-based), tea-based drink, coffee-based drinks,
cocoa-based drink, syrup, frozen fruit, frozen fruit juice, water-based ice, fruit ice,
sorbet, dressing, salad dressing, sauce, soup, and heverage botanical materials

35 (whole or ground), or instant powder for reconstitution (coffee beans, ground
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wherein the conpound of forrmula (1) is trilobatin, and wherein the
trilobatin concentration is from6 to 300 ppm preferably the
consunmabl e has a pH below 5 and a trilobatin concentration of from®6
to 400 ppm 10 12The sweet ened consumabl e of claim 8 wherein the
conmpound of forrmula (1) is hesperitin dihydrochal cone

4" -peta- D gl ucoside (HDG, preferably at a concentration of fromO0.3
to 20 ppm 1513. A consunabl e according to claim8 wherein the
consunabl e is selected fromdairy product, dairy-derived product and
dairy-alternative product, wherein the conpound of fornula (1) is
HDG and wherein the HDG concentration is from1l ppmto 75 m
2014. A consumabl e aCUEH BFRY BB e ReE Sy IRER RN HS LS iEBIe as a
pH bel ow 6.5, wher enyiantiga Pewiepound of fornula (1) is HDG and, wherein
t he HDG concentr at i ©@ sblii dry @nsuthable tneludtl Haprmat lintiee foreabk yhakdddood

consumabl e has a pH/AgkeWiseaRthra, frllacQBeaNerAl HaP Ry daf@iliflor@ t 0 40
ppm 25 15. The sweeten bl 8 to 14 that

onsumabl e of any one of_cl alns
'S sel octed Trom th3 Hg?%ﬁ%_"8%‘?153i_ccs’(ikie?fﬁraé’%%f"”&%mﬂ?ﬁér}s’-Ff?ﬁté‘%sd consunabl @
i ncl udi ng but not |§RPEEleEErED chrving Ay echotifise fondanh Nare Gandp elpeshagiow.
enhanced /slightly messedebies snak dodslbotalical materaisgiholeat gioyundy, andiostat e d
beverage, non-car bonat@dbr¥akMGRn; carbonated water, still water,
30soft drink, non- i ri . i i . i I
l'iquor, frujt dri nﬁ%) QB%}IR) e@ug'rdﬁﬁder'g%d}g@%89%3?%%;%1 ati%ﬁ}g%ucr'lvoglp {(?)tf%ﬁ"y
drink, coffee, tea,seﬁjf’tﬁ% o g oroye éﬂs“f‘%ﬁf,m"fﬁsw!ﬂﬁﬂk-tclé redymilk gapuch o,
cocoa (wat er - based)cuityrechany agregitusd daky-bagest driale cltaeed ehill priogietcultured with
cocoa- based dri nk, sgabaplusfyeoiiayobiutibhsedfbearee, shiobthy, 14ssl) il shake,

wat er - based ice, frijglied Hffk, ackiHed b&ér@%siasﬂtgv mikleRdmALSS&] Baleragi@UCE,
soup, and beverage nl%@ ani.cal _nat 5

a rja whol e _or, grqund or .
i nstant powder for reé%cr?sbﬁn?’lj rpgﬁed("&'lcl)(?’ fa\éeéagﬁ’é%eﬁrse?m’gﬂegslfﬁ'dsc_’“%%ﬁaf"e%?’
i nstant coffee, cocBRdpEsHY; cllareshegsenigan yoghyesan bilke Bieeanik, sepdinkead es,
i nstant tea powder )rce mifjdrimk.sol id dry consunmabl e i ncl udi ng but not
limted to cereals, baked food products, biscuits, bread, breakfast

cereal, cereal ’lB.ar1Th@@.\%eﬁ’éﬁepgc]&génmﬂferoiféﬂg@ﬁ?&efgép%{)%? gg%&gbﬁkiﬁ? aetge%t%ﬁe

cooki es, crackers, fd nuts, nmuffins, %a : . ? es
chewi ng gum_ chocol & SYeBRERT TN FHeeg Tay e A B STREISIMA " eS sed
tabl ets, srdck foodivdpgrlspies aporeridedt fvinale s rebupnsidg v @tractand
i nst ant powder s f orstaviesios) sdbhdditside A, and 6HDE, dtabrhibynapisradieedof,

dai ry-derived product or dairy-alternative product, optionally

10sel ected fromth i i of . mlk, flui.d mlk | tured
Tk oroduct | oul t G alsABar R SheclldechmdRarks pricebllifs Mol noatid

m | k product cul tur@gei(Fse Helpdien Hrsakaid. wiyeh is {phoaingie dihydrghalrope FRes2l
beverage, <ot hy, @0xsmifor mussidetiakd,4 rawita$d pped fomiublks, extaask finf 2 proh tei | k
beverage, butter mdolppmpkef hdgrositt kol dsQPmRE VRS BBH for sWihdiddxirat Gén Bloend,
fermented m ik bevendge ol SARLESHH HE9855h, for3blaidslE ARom Y/ 1Pag i al ad
urt, 'soy mlKk, " doy

dressing, cottage chees rozen yo rice m
drink, and rice ni Iﬁ?gg’fﬁﬁﬁ&rﬁﬁﬁ%p&metened consumabl e of any one of
clainms 8 to 15 conprising at | east one further sweetness

enhancer sdlectied fThewvddmed)cadbpnabeRianybhddf cRins@ad 18W@mprising two of the

20di hydrochal cone, #¥ar Qabi8ss ¥nhantird Lo @i AE broup HAMSRS bidRringitibUS
extract, stevioside |qg and

r ebhaudi os , NH r conbi.nati,ons
PR RSBy, A e, BRI A

t hereof, wherein each T S ance
concentration near $8€sidgEatpyfioside feand peahaipetdin GyHEPRiconthPEelrablY f or
nari ngi n di hydr ochathemimené pidhe Rrttieosweetness enhancers is selected from the group

35 consisting of mogroside V, swingle exiract, rubusoside, rubus exiract, stevioside,
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2560 ppm for rubusoside from1l.4 ppmto 56 ppm for rubus extract
from2 ppmto 80 ppm for nogroside V from0.4 ppmto 12.5 ppm for
swingle extract from2 to 60 ppm for stevioside from2 to 60 ppm
for rebaudioside Afrom1l to 30 ppm and for NHDC from1 to 5 ppm
3017. The sweetened consumabl e of any one of clains 8 to 16 conprising
two of the further sweetness enhancers selected fromthe group

consi sting of naringin dihydrochal cone, nogroside V, sw ngle extract,
rubusosi de, rubus extract, stevioside, rebaudioside A and
neohesperidin dihydrochalcone preferably wherein one of the further
sweet ness enhancers LS sel ecte m_t he 35consj stin

nogrosi de V. swingl & aég??%c% a”‘?’l‘] %fétf“a%rs F?]‘b%?a 'E‘?Béélseecéel%éﬁné'?i de,

r ebaudi osi de A, andgft"ﬁ’e”@ﬁﬂﬁﬂ@rOffl%ﬂ*"?%ﬁd'w&@fépﬁ‘@%”@eﬂﬂlﬁa?fbfle’ﬂ is selected
from the group consdisthontglicofie. neohesperi di n di hydrochal cone and
naringi n di hydrochal cone. 518The sweetened consumabl e of any one of

I B L0 SO Clhelshed REYEEA0G PEELRL AN ADLLO0M Wovpase, 1

conpri sing neohesperl iha con
2 ppm 10 preferably add:ttonal[y comprising neohesperidin dihydrochalcone in a

concentration from 1 to 2 ppm.

10
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