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CHLOROGENI C ACI D The invention relates to consumables, the taste profil es of
whi ch may be nodified by the addition of chlorogenic acid. Varg US
consunmabl es, such as food products, beverages and pharnaceutical s, %%r‘?pgsfn
substances that may provide or cause bitter notes and adversely affect the
overal | flavor of tkasTE mdnr#IERENCOMPRYSINGNS t@NORSGENIREAdIpavOr qual ity of
such consunmabl es woul d be inproved by dimnishing or renoving the bitter
notes, while at the sane tinme preserving or enhancing the contribution nmade
to the overall flavor Dby the non-bitter flavor conponents. ' Non-nutritive
sweet eTRd ifivenfibs fo1isdth Sshsdhdbds! ik Bikte pYéTRds P Rhith nid) be BAITRY By HRCAIAAGH B and
aspartane, are _only one exanple of substances that providé bitter notes.
Ther ef SHogesitadidabl es such as beer, coffee, soft drinks, desserts and
pharmaceutical products that are sweetened with non-nutritive sweeteners nmay
possess bitter flavors or after-flavors that are generally regarded as
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the additi on of,.0.003%1t0.160% maltol.to.edible fopdstuffs sweetened with

non- nu{”i‘l"T rtqo&é’ ‘g‘%\%ea? glﬁis%@e %@%Wf’%er‘flﬁg PrrLhanging, °a°§3mb“8%f’f %‘Iett%@teé’g‘?m@ﬁg?‘“%t ent
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Jitter aftertaste of 2,4,6,3 -tet rahydr oxy-4' - met hoxydi hydrochal cone. U. S.
Patent Nos. 4, 758,438; 3,647,482; and 3,667,969 disclose that the bitter
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and their salts inhibited the bitterness of consunmahle materials, such as

phar maRessess bilter flaypeson aftariflavars thatase gengrafly regarded as undssitableiby many eonsumeSet ened
wth the artificial sweeteners saccharine and acesul fane K Processes have
al so been described for nodifying a foodstuff or beverage by enhancing its
sweet nBesgusesif theprevalenestand populasity ebagppuiitivesweetqngrsdm conspables, ®gals57 and
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(PMCA) " w t nown natu synthetic sweetening agents results in a
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aftertastes. U.S. Patent No. 4,304,794 discloses the addition of aliphatic polyols to minimize the bitter

(\') aftertaste of 2,4,6,3’-tetrahydroxy-4’-methoxydihydrochalcone. U.S. Patent Nos. 4,758,438; 3,647,482,
and 3,667,969 disclose that the biiter aftertaste of saccharine is diminished by addition of the proteins
thaumnatin and monellin, by addition of ribonucleosides, ribonucleotides and their deoxy analogs, and
by addition of D-galactose, respectively. U.S. Patent No. 5,336,513 discloses that certain derivatives of
cinnamic acid and their salts inhibited the bitterness of consumable materials, such as pharmaceutical
preparations, foodstuffs and beverages that were sweetened with the artificial sweeteners saccharine
and acesulfame K.
Processes have also been described for modifying a foodstuff or beirerage by enhbancing its sweetness
characteristics. For example, U.S. Patent Nos. 3,867,557 and 3,908,026 disclose that mixing or co-
dissolving para-methoxycinnamaldehyde (PMCA) with other known natural or synthetic sweetening
agents results in a composition having enhanced sweetness characteristics. These patents also disclose
that PMCA enhances the flavor characteristics of vanillin and instant coffee, while suppressing their

associated bitterness.



associ at g Pi/febprrness. WO 02/ 100192 PCT/ CHO2/ 00315 12 DEC cesses
disclosed in U S. Patent Nos. 3,924,017 and 3,916, 028 show t a s of
chlorogenic acid, caffeic acid, cynarine, and their isoners { ngEg 2005
sweetness, and inpart a very pleasant, sweet character to non-sweet
foodstuffs or to foods with very ldow sweet ness, such as water and m | k. The
above-described activity in the prior art reflects the need for further and
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ef fects ﬁdxng@e ReNEve s foand thabaipleadant GEteies in doRsumaBles FaY Be ddified BEthe f
consunab t he source of chl oro en| c acid, the qualitative and/or

quant i B¢ P%*te PREGAPHOR MRy Bingpaeyed a the;ipclusionfchlorageni acidipsald Gogsumpbless - t ast e,
and the presence of other de5|rable or undesirable taste conponents, and
that it may be possible for a flavorist to achieve the desirable effects ‘”P
wor ki niperaforefhe ewermwermdes i asfirstaspret @ cyosumeble eamprisingisn ameuntfcHarogenic r esul-

of oneacqgsumg | SlastePs 00 cagdgdnko, Or present in, food products. An

of f-taste may e |rrp rted by a non- nutrltlve (art|f|C|aI) sweet ener .
Of-tastes produced by non-nutritive sweeteners have been described as

cat ogoreaiophorSRUl P bl B e BUtblibpt & SHERFRGA Qe Ayl a0
pr oduchessed, fssonple pt mmmnmf@bwtpro@ll%‘f Sto ab‘ait@d‘yd‘f"emenemgahralslauﬁdmt
Cond' T3 ""’?3 Qb%t]ﬁf% b e %G bféofﬂ)\% \fcugg %alf&iggrs? ]Lap %ﬁeny i

npl €s o non-nutriti ve sweeteners
rret hy | ofésisie reduaing efféct oethe tastnemhmcmgeffamtdvm defend tpmr enfmbencifactore doe sal t s

(2,9 AR S Sl UL RN B SR o ST PR gL L

| N anaibdificatio desired) fthd mva(ehtmpaﬂmgcaﬁ nffiiasd) hedthe prdsaict ofwthadesirablead

chi or O\%%Qsl.u%ble?asge c%rlgp];}:e% e 0 t&ac% it may be possible for a flavorist to achieve the desirable effects
working inside or outside this range.

OfF tastes may be formed as the result of one or more ingredients being added to, or present in, food “')
products. An off-taste may be imparted by a non-nutritive (artificial} sweetener, Off-tastes produced by
non-nutritive sweeteners have been described as being metallic and/or bitter. Non-nutritive sweeteners
are present in vast categories of consumables including, but not limited to, soft drinks, dairy products,
dessert products, savory products, salad dressings, sauces, condiments, alcoholic beverages,
confections, gums, and medicaments. Examples of non-nutritive sweeteners inciude L-asparty!-L-
phenylalanine methy! ester (aspartarme), saccharine and salts thereof, acesulfame salts (e.g., acesulfame
K), cyclohexylsulfamic acid, dihydrochalcones, xylitol, neotame, sucralose, alitame cyclamates, steviol

derivatives, and the like.

In another aspect of the invention, consumables contain an amount of chlorogenic acid sufficient to

modify or mask the off-taste imparted by an artificial sweetener.
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al cohol in the consumabl e product. Al cohols include both grain 14186 01@5and
fermentation products (beer and wige), either alone or in conbination with
ot her conponents. O f-tastes produced by al cohols have been described as
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al | produc use man or animal that are ingested or products which
may be placed in the nouth and subsequently discarded by the user. These
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baki ng-bomivsensatod. Thenshearratien of chlorogenic acid in a carbonated product may be in the range
of about 0.0001%"" to about 0.1%"", more preferably about 0.0005%"" to about 0.05%™", most
D preferably about 0.001%"" to about 0.02%*".

Besides modifying an off-taste, chlorogenic acid may also mask an off-taste by reducing its perception

and/or enhance an overall sweetness perception.

As used herein, the term “consumable” broadly includes all products for use by human or animal that
are ingested or products which may be placed in the mouth and subsequently discarded by the user.
These encompass foods and beverages whether or not they provide nutritive value in all forms, e.g.
cereal products, rice products, tapioca products, sago products, baker’s products, biscuit products,
pastry products, bread products, confectionery produéts, desert products, gums, chewing gums,
chocolates, ices, honey products, treacle products, yeast products, baking-powder, salt and spice
products, savory products, mustard products, vinegar products, sauces (condiments), tobacco products,

cigars, cigarettes, processed foods, cooked fruit and vegetable products, meat and meat products,



product s,weaydgoyepr oducts, nustard products, vinegar prodygScabins s
(condi ments), tobacco products, <cigars, cigarettes, processed foods, cooked

fruit and vegetabl e products, neat and neat products, WO 02/ 11)(219%(: %ﬂﬂtj

PCTI CHO2/ 00315 12 DEC 2005 4 jell igs, janms, fruit sauces, egg products, mlk
and dairy products, cheese products, butter and butter substitute products,
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acid is added in an anount of about 0,000 1 %y to about 0,1 %" to the
cons uniastegnasking or taste enhancing effect. In particular the composition may contain sufficient

st

chlorogenic acid in order that when admixed to a consumable the concentration in the.consumable is
about 0,0001%"" to about 0,1 %™,

In a preferred embodiment, there is provided a sweetening composition comprising a non-nutritive

sweetener and chlorogenic acid.

In yet another aspect of the present invention there is provided a method of providing chiorogenic acid
to a consumable, comprising the step of adding chlorogenic acid, e.g. in form of a solution, to a
consumable in an amount sufficient to modify or mask off-tastes and/or modify or enhance taste.
Preferably, chlorogenic acid is added in an amount of about 0,0001%"" to about 0,1%"" to the
consumable.

In one embodiment the method comprises admixing chlorogenic acid with ingredients responsible for
imparting an off-taste to form a composition, which may be added to a consumable or to an ingredient

of a consumable.
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and qU| nic acil am-| ers are set forth in difford, J. Sci.
Food Agric., 2000, 80 pp. 1033-1043, mhich is expressly |ncorporated by
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expressly incorporated by reference herein in its entirety, Clifford subdivides chlorogenic acid by the

identity, number, and position of the acyl residues on the quinic acid. This reference teaches that the
most common individual chlorogenic acid is 5-O-caffeoylquinic acid (5-CQA), whose structure is
shown below, and that while 5-CQA is commonly referred to as chlorogenic acid (CGA), this is a term

which should be used only to refer to the family of related quinic acid conjugates.
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and trans-

configurations of the cinnanm gugchGs rRA & ROQHN to exist in. nature, although

t he

Quinic acid has axial hydroxyl groups (on carbons 1 and 3) and equatorial hydroxy! groups (on carbons
4 and 5). Substitutions on the R groups produce various types of chlorogenic acid, as derived from
Clifford, ASIC, 17 colloque, Nairobi, 1997, pp. 79-91, which is expressly incorporated by reference
herein in its entirety and listed in Table 1, where CQA is caffeoylquinic acid, FQA is feruloylquinic
acid, CoQA is coumaroylquinic acid, and CFQA is caffeoylferuloylquinic acid.

Table 1
Compound Identity of R3 Identity of R4 Identity of RS

3-CQA caffeic acid H H

4-CQA H caffeic acid H

5-CQA H H caffeic acid
3-FQA ferulic acid H H

4-FQA H ferulic acid H

5-FQA H H ferulic acid
3-p-CoQA p-coumaricacid |H H

4-p-CoQA H p-coumaric acid H

5-p-CoQA H H p-coumaric acid
3,4-diCQA caffeic acid caffeic acid H

3,5-diCQA caffeic acid H caffeic acid
4,5-diCQA H caffeic acid caffeic acid
3.4-CFQA caffeic acid ferulic acid H

3,4-CFQA ferulic acid caffeic acid H

»
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,astera@@&@"(‘@og-., chicoryroot and artichokes), and a variety of other
“mi'scel | aneous vegetables. It may also be found in cereal grains (e.g.,
oats, barley, rye, rice, corn and wheat). The anount and different
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Cinnamic acids and their derivatives, used as sweetness enhéncers/inducers in various products,
encompass a series of 3-phenyl-propenoic acids that differ in the chemical groups substituted on the
aromatic ring. They are widely distributed as organic conjugates in a variety of plant materials, and are
rarely found as free acids in unprocessed plant material. Besides cinnamic acid itself, the most common
of the cinnamic acids in this family are caffeic acid (3,4-dihydroxycinnamic acid), ferulic acid (3-
methoxy-4-hydroxycinnamic acid), sinapic acid (3,5-dimethoxy-4-hydroxycinnamic acid), and p-

coumaric acid (p-hydroxycinnamic acid}.

Chlorogenic acid is widely distributed in the plant kingdom and occurs in fruits, leaves and other
tissues of dicotyledonous plants. It may be extracted from a variety of natural sources such as green
coffee beans (e.g., arabica, robusta and liberica), leaves of llex paraguariensis, pome fruits {e.g., apples
and pears), stone fruits (e.g., cherries and plums), berry fruits, citrus fruits, brassica vegetables {e.g.,

kale, cabbage and brussel sprouts), solanaceae (e.g., potato tubers, tomatoes, and aubergines),
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Chl orogenic acid may be extracted fromone or nore botanical so Eces
and/ or synthetic chlorogenic acid nay be used. G een coffee bkinﬁ Gr 2005 good
source of chlorogenic acid (Cifford, ASIC 17 colloque, Nairobi, 1997 pp.
79-91). Specifically, green cof fee®bean extracts contain the fol |l ow ng types
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L

bean extracts is known, the use of chlorogenic acid to decrease off-taste in various types of

L

consumables has not previously been reported.

Accordingly, the invention provides in another aspect a consumable containing an amount sufficient
for taste modification or taste enhancement of chlorogenic acid derived from green coffee bean extract.
A particular source of chlorogenic acid are green robusta coffee beans. In the following paragraphs
there is disclosed methodology for extracting chlorogenic acid from robusta beans. However, the
skilled person will appreciate that the procedure may be modified to extract chlorogenic acid from

other plant sources.

Green robusta coffee beans may be extracted with constant agitation in solvents composed of water and
polar organic solvents. The organic solvents that may be used include methanol, ethanol, n-propanol,

2-propanol, acetone and propylene giycol. The beans may either be the regular beans or decaffeinated
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Alternatively, the concentrated extract may be washed by an organic solvent or solvents, which are not
miscible with water. The solvents that may be used include hexane, cyclohexane, heptane,
dichloromethane, chloroform, toluene, petroleum ether, methyl t-buty! ether, ethyl acetate and butanol.
The amount of solvent used may vary from one half times of the extract weight to four times of the
extract weight. To facilitate the phase separation, a second solvent that is miscible with water may be
added. The amount of the second solvent added may be up to 20% of the extract weight. The second
solvent that may be used includes methanol, ethanol, acetone, n-propanol and 2-propanol. Normally,
one washing step is sufficient to clarify the extract. However, additional washing may be performed if
necessary. After the phase separation is reached the aqueous phase may be collected and treated under

vacuum to have the residual solvents removed.
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concentrated to a solid content of about 20% to 45% of the total weight, followed by spray-drying to a
tan-colored powder. The spray-drying may be performed with or without carriers.
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Example 1

Extraction and Purification by Precipitation
Whole green robusta coffee beans (21.8 kg) are extracted with a water and ethanol (95%) mixture at 2

ratio of 85/15 w/w. The beans are loaded in a conical-shaped extractor and the solvent is circulated at
60° C for 16 hours. The extract is collected by draining from the extractor and the residual beans are
extracted with fresh solvent of the same composition for two more times. The amount of solvent used
for each extraction is between 2 to 4.5 times of the bean weight. The extracts are combined and
concentrated to 36.3 kg. An amount of ethanol equal to the extract weight is added to induce the

precipitation of protein and other insoluble material in the extract. The precipitation is discarded and
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For every kilogramof green coffee bean, 178 gram of powder is obtained.
The povyder i wat er-soluble; it fornms a clear solution in water. The
chl oro €#ci d was anal yzed by HPLC and the results are summari zed as

Extraction and Purification by Washing (Phase Separation

‘Whole green Robusta coffee beans (22.7 kg) are extracted with a water and ethanol (95%) mixture at
ratio of 40/60 w/w. The beans are loaded in a conical-shaped extractor and the solvent is circulated at
60 C for 16 hours. The extract is collected by draining from the extractor and the residual beans are

extracted with fresh solvent of the same composition for two more times. The amount of solvent used
for each extraction is between 2 to 4.5 times of the bean weight. The extracts are combined and
partially concentrated to 64.9 kg, The extract is washed with an equal weight of ethyl acetate/ethanol
mixture (85/15 w/w) once. The ethyl acetate layer is collected and subsequently discarded. The

S aqueous layer is collected and dried under vacuum to a tan-colored powder. For every kilogram of
green coffee bean, 178 gram of powder is obtained. The powder is water-soluble; it forms a clear

solution in water. The chlorogenic acid was analyzed by HPLC and the results are summarized as

follows.
3-CQA 4-CQA 5-CQA FQAs di-CQAs FCQAs | Total Chlorogenic
(%owiw) | (%wiw) | (Y%ewiw) | (%owiw) | (% wiw) (% wiw) acid

2.40 3.57 2017 .| 5.62 7.69 1.43 . 40.88
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The chlorogenic aci'd I's analyzed are sunnari zed as

f ol | owspartRliy CncdntGd 16 64 Hkg @raliquit (EGA kg ffiesextract is passed through a microfilter
with a molecular cut-off value at 10,000 Da. The materials retained by the filter are discarded and the

materials that permeate through the filter are concentrated and dried. For every kilogram of green
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coffee bean, 146 grams of a tan-colored powder are obtained. The powder is water-soluble; it forms a
clear solution in water. The chlorogenic acid is analyzed by HPLC and the results are summarized as

follows.
3-CQA | 4-CQA | 5-CQA FQAs di-CQAs FCQAs | Total Chlorogenic
(% wiw) | (% wiw) | (%ewiw) | (% wiw) | (% wiw) (% wiw) acid
2.22 3.81 22.33 5.84 8.53 1.56 44.30
Example 4

Extraction and Purification by Chromatograph

adsorption resin

Whole green Robusta coffee beans (66.7 kg) are loaded in a conical-shaped extractor and water is
circulated at 80 °C for 16 hours. The extract is collected by draining from the extractor and the residual

beans are extracted with water for two more times. The amount of water used for each extraction is )
between 2 to 4.5 times of the bean weight. The extracts are combined and concentrated to 102.1 kg. An
aliquot of 200 g of the extract is further concentrated to 120 g and loaded on a column filled with

Amberlite XAD-4 adsorption resin (wet mesh size 20-60). The column is 4 cm in diameter and 38 cm

long with a column bed volume of 427 ml. The column is eluted with 6 bed volumes of water followed
by 4.3 bed volumes of ethanol/water (50/50 w/w). The last 2 bed volumes of the ethanol/water (50/50

w/w) glution are collected and dried to a light tan-colored powder. For every kilogram of green coffee

bean, 62 grams of powder are obtained. The powder is water-soluble; it forms a clear solution in water.

The chlorogenic acid was analyzed by HPLC and the results are summarized as follows.

3-CQA 4-CQA | 5-CQA FQAs di-CQAs FCQAs | Total Chlorogenic
(Yowiw) | (S%owiw) | (%wiw) | (% wiw) | (% wiw) (% wiw) acid
4.90 11.39 21.17 0.48 11.27 0.67 58.88
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of 200@ gfm; ha%dxe oiﬁt i‘bﬁeci rth r ﬁ&u atitorﬂ'hﬁ-atito 120 g and | oaded on a
col um n (wet nmesh size 20-60).
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kil ogr vag reen coffee
r

t an- col ored powder. ,For every, bean r ans, of
powder SXFE"S s algrcambuied and e Palrbis £vare f91cgneeptraty e gxiract w@a& 3Byt i on
in wat g, Ana}mnmle%eaqgs @Q%ﬁﬂ% &@esaxﬁraab-meﬂmbym&l% ?df@metd&ﬁceﬁﬁﬁt% brragt ©

summari zed as foll ows Tot al

Chl or olfadded; theameygtodsihang (‘WWF%W\’V?
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%e Ie5 EXtraction and ermva of Precipitate b
ntri i ménutes gngithe sturryl is alloxyedde standat jagbisnt tgme@‘#uﬁdbmmst@sc haws. Bigans are

m xed Y@sﬁlﬂnfﬁr@&bﬁ’ﬂé is ?&h&\féﬁ b? @itﬂep cénﬁ'xfggﬁﬂn (3{' fiddah&] andlis subsequently discarded. The

ethanol is evaporated from the supernatant or filtrate under vacuum, and the aqueous solution is dried

%ﬁ\s,\gt(.rq@s,\}shw eightof the concentrated

under vacuum to yield about 460-500 g of a tan-colored powder. Alternatively, the aqueous solution
may be concentrated to an appropriate solid content of about 30% to 45% of the total weight, followed
by spray-drying the concentrated aqueous solution to a tan colored powder. The powdered extract is -
soluble in water. It forms a clear solution in water. The chlorogenic acid is analyzed by HPLC and the

results are summarized as follows.

3-CQA 4-CQA | 5-CQA FQAs di-CQAs FCQAs | Total Chlorogenic
(% wiw) | (% wiw) | (Sewiw) | (% wiw) | (% wiw) (% wiw) acid
8.6 8.4 16.7 8.9 58 3.0 51.4

!

In all the examples, the extract is analyzed by high performance liquid chromatography (HPLC) using
a Prodigy ODS-3 column (150 x 4.6 mm, particle size 5 pm) (Phenomenex, Torrance, CA} at ambient

temperature, interfaced with a mass spectroscopic detector (MSD) to measure chlorogenic acid. The

gradient used for elution of the compounds is given in Table 2.



80C for awoemmbigour hours. The extract is collected eithecTRRrd®esudt i ng,
centrifuging, or filtering. The Dbeans are then extracted with an additional
6 kg of water at 80C for at |east another four hours. The e t?a@[‘s %005
conbi ned and the water is evapor ati by vacuumto concentrate the extract to
about 5 or 6 kg. An anount of ethahol (95% equal to one and one-half tines
the weight of the concentrated extract is added; the anmount of ethanol may
be increased to about four tines the weight of the concentrated extract if
a higher content of chlorogeni c aci drabke2he final extract is desired. The
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vacuum! and t h¢ aqu@dus sdqlution is difl ed wunder Yacuumto yi¥l d about
460-50Q ¢ f% a tan-g%l ored powder. Al {ernatlvel y, [t he aqueous_sol ut1on n‘Ty
be condentfated to appriopri ate sol % content off about 30%3% 45%of thé
t ot al i gy, flollogygd by spray-dryifp the concerntrated aquegus solutionjto

a tan @ . bl 8—i-A—water——forms{ a
clear dol usd on|in waer. The chl orogem ¢ acid islanalyzed by3gHPLC and t he
resul ts | TS U=
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8.68.416. 73 95.! 83.0g% 4 I all the ex | es, the gxtract is |l yzed by high
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X 4.6 mm particle size 5 gyn) (Phenonenex, Torrance, CA) at anbient

t enper aThy ednditibseol HSBQ:Wstfbllﬁzsmﬁﬁgﬂ:Bﬁ@ﬁrbﬁﬁ&Qﬁéxﬁicﬁi%ﬂﬁtﬁh & Positive MRASUT €
chl orogeni ¢ acjd. The gradient tgée for elution of the conpounds is given
'n Tabl REESve Rl SERGTmBETAIre pLATECovapRrizeEBeTInEY of 459" Greying gas Hlow rate o

6.0 Vmin nitrogen, nebulizer pressure of 35 psig, capillary voltage of 2500 V, corona current of 7 gA,

and fragmentor voltage of 80 V, A standard curve is prepared using chlorogenic acid with the
molecular formula of C¢H,30, (catalog No. C44206, Aldrich, Milwaukee, WI).

Other types of chlorogenic acid are also likely present but are not detected using the conditions for
analysis. It will be appreciated that the HPLC and MSD conditions may be modified to resolve
different types of chlorogenic acid, and that the yield and content of chlorogenic acid may vary with

different batches and different types of green coffee beans or different sources.

Extracts of chlorogenic acid from several batches of green coffee beans are prepared as solutions
ranging from 2.8%"™ to 10%™", pH ranging from about pH 4.5 to about pH 6.0, and are added to
various consumables based on the weight of the powder. These solutions are added to consumables to
modify and/or mask off-tastes.

Example 6

Chlorogenic acid (Svnthetic) Added to an Aged Artificially Sweetened Beverage

An artificially sweetened beverage is prepared by mixing 1.4 g aspartame, 0.9 g acesulfame K, 6 ml
sodium benzoate (25%"" in water), 1.3 ml phosphoric acid (85%""), and 0.5 ml citric acid (50%™" in
water). The volume of the mixture is adjusted to 1000 ml with water, The beverage mixture is aged for
three weeks at 34°C., )



R
T,

Ti me Fl owgRpheodsetonitrile/ Water/0.1% Triil uoroacetic agj
(min)(m/mn)0.1 %Trifluoroacetic acid 00.81090 180. b3 0oECYETO08YS

320. 87030 330.81090 430.81090 The conditions for MSD are as f @l DBOS2009

at nospheri c pressure chem cal ionjzation node, positive and negative
polarity, gas tenperature of 35003 vapori zer tenperature of 450C, drying gas
flowrate of 6.01/mn nitrogen, nebulizer pressure of 35 psig, capillary
vol tage of 2500 V, corona current of 7 LA and fragmentor voltage of 80 V.
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wei ghtt‘omfdmI:i:eagedmtﬁﬁcmlmmetermdlbummyas are added to consurnables to m)dl fy
and/ or mask off-tastes. Exanple 6 Chlorogenic acid (Synthetic) Added to an
Aged Artificially Sweetened Beverage An artificially sweetened beverage is
_prepared b xing 1.4 g aspartame, 0.9 g acesulfarne K, 6 nl  sodium
enzoﬁg@—éipd' I n vvater) 1.3 m phosphorlc acid (85%"), and 0.5 m citric

LN : di usted to 1000 m

' Rt e 1o ' F s at 34C. WO
02/ 10(ﬂl&ﬁoﬁéﬂ'ﬂoﬁiﬁ2ﬁ Wciall? s%iénﬂd)ﬁélerage prepared as descrlbed in the first paragraph of

Example 6, an aqueous solution of chlorogenic acid from the powdered extract of green coffee beans is
added to a final concentration of 0.003%"" chlorogenic acid. This beverage is evaluated by the same
flavorist panel as described in Example 6. The beverage containing chlorogenic acid extracted from
green coffee beans is also judged to display markedly less of the metallic, slightly bitter aftertaste
found in the aged artificially sweetened beverage.

Example 8

Chlorogenic acid Added to an Unflavered Alcoholic Beverage

My A 10 proof (5% alcohol) unflavored beverage is prepared by mixing 5.26 m! Grain Neutral Spirits

UL

{(95% alcohol), 92.24 mi water, 2.0 ml high fructose comn syrup, 0.25 ml sodium benzoate (10%™" in
water), and 0.25 ml potassium sorbate (10%™" in water).

A solution of chlorogenic acid from a green coffee bean extract, prepared as previously described, is
added to a portion of the alcoholic beverage to a final concentration of 0.0035%"" chlorogenic acid.
The beverage containing chlorogenic acid is evaluated by a six member panel of trained flavorists. The
beverage is judged to display significantly less of the alcohol-burn taste than that observed in the

untreated beverage.



15 A 2. 8/wd'o3/iooged ution of a commercially available synth enic
acid (>95% pure (1, 3,4,5- tetrahydroxy-cycl ohexanecar boxyIellt(liﬂ:ﬁggl|Blil6br3'Pf9

3-[3, 4-di hydroxyci nnamate]), Sigma Chem cal Co., St. Louis, in water,
pH 5.6, is added to-a portion of the aged beverage to a fi naI ﬁﬂ;e@ﬁ ation
of 0.003%"1". The beverage cont dPni ng chlorogenic acid is Bl and
conpared to the untreated beverage by a six nenber panel of trained
fIavorbsts. he beverage containing the comercial chlorogenic acid is

] udged—B%'!R-ﬁi panel to display markedly |ess of the metallic, slightly
bitter 1 tas f i he aged artificially sweetened beverage
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Sweet exﬂlesdluﬁ:’md/eﬁcmgmclxagﬁglcamdtﬁirt]mrz:c groen dofie bémbh@aoﬁrﬁdpﬁtealaa{aﬂeyxoﬁg@@és@i&d, ipever age
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i's adglwA,Yuh@o,f,gdﬂ@Iacmoncentratl on of 0.003%"' chlorogenic acid. This
beverage is evaluated by the sane flavorist panel as described in Exanple
6. The beverage containing chlorogenic acid extracted from green coffee

beans h3j@heibek FQQFQE thathed] 'fﬁ%r&% e% | e érﬁ&tﬁ:t ﬁntﬁmm%m&@g%ﬁ aczdsfiddqm ly

bitter aftertaste found in th rtiticra eten everag
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proof ared by mxing 5.26 m Gain
Neutra ?I]r ﬁ?gﬂb%rggl‘?}a @hol )a&g@tg%gf%ﬁmp@&) hi gh fructose corn
syrup, O. 25 m sodi um benzoate (100/,w Vv in vvater) and 0.25 m pot assi urﬁ“)
sorbate (10%"'"' in water). A solution of chlorogenlc acid froma green "
cof f ecEipmmpie Ht r act , prepared as previously described, is added to a
portion of the al cohol ic bever age to a fi naI concentrati on of

' - i o @ikap ’ bad-Benerapint ai ni ng chl orogenic acid is

| | of b
eval %%‘*s%ﬂ%‘y"%ﬁﬁ?@? é@ﬂﬂ% ok &ﬁ@x“ﬁ’?wﬁ R BAEIRLR:
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9 12 Zﬁ@%hﬁg&g?ﬁggaal c acid Added to a Soy Product A solution of

chlorogenlc acl ma green coffee bean extract, prepared as previously
described, is :

A six member panel] of trained flavorists compared the carbonated beverages with and without addition
of chlorogenic acid. The panel finds the beverage containing chlorogenic acid to have a significantly
lowered impact of the sharp, slightly burning sensation of the carbonation when compared to the

beverage without added chlorogenic acid.

Example 11

Chlorogenic acid Added to Aspartame Sweetened Yogurt
A solution of chlorogenic acid from a green coffee bean extract, prepared as previously described, is

added to a comunercial non-fat yogurt (Dannon, Light ‘n Fit Vanilla Yogurt, with Aspartame &
fructose added) to a final concentration of 0.005%"" chiorogenic acid.

A panel of six trained flavorists compares the yogurts with and without addition of chlorogenic acid.
The panel judges that the product containing chlorogenic acid displays an improved body and texture
in the mouth, and that the overall sweetness perception is fuller and more rounded than the yogurt

without addition of chlorogenic acid.



added to a commercial soy mlk product (Wite Wave, Silk Chocolate) to fina
concentration of 0.04/x"""" chlorogenic acid. A six nenber panel of trained
flavorists evaluating the product containing chlorogenic acid find the soy
m | k's beany al dehydic soy off-notes to be nmasked and percei!E DEE ﬂmgduct
to be snoother and creamer in conparison to the product w tho

chl orogeni ¢ acid. Exanple 10 Chl orogenic acid Added to a Fl avored Carbonat ed
Beverage A solution of chlorogenic acild froma green coffee bean extract,
prepared as previously described, is added to a standard carbonated orange
fl avored beverage (flavor level 0.2% to final concentration of 0.001%v
chl orogenClaimsi d. A six nenber panel of trained flavorists conpared the
carbonat ed beverages with and without addition of chlorogenic acid. The

panel finds the beverage containing chlorogenic, aci 0 _have a significantly
| ower ed i (rijrpactﬁo‘?o%%néa S 3?“6?”551?‘% %Ih%f%e%ﬁeﬁl} (r%? H@T%dé?{’g%ﬂ}%ﬁmgf%t ?lrecaél%‘gﬁrbnat ion
when conpar ed sff-tdskeein the¢eiisgRblsl aibachiattgeric @bidosrogided as af kdditixmnpl e 11
Chl orogeni c aci d Added tg ASﬁar‘;t“avne Sweet ened Yogurt A sol utign of

chl or ogeni ¢ acfRceHEHPR ofPORRT cof flaebpdh! axt r Breferably @H 81004 “as” 19r@Y ous! y
described, is o@tdgtbiti aGARURERIifLolBRl fisth MOGULD obIRRAORS afhiliflial N FI T
Vani | | a Yogurt ,° Wi t h 1‘Aisgarta & lsr%{;}?ose aédé;%)d ]%8 a :ﬁgar c%ncglr?t ration
of 0.005% "" cHVestenge nicohaciog, catbquahietidetind combinatiome thekdodivor i st s conpar es
the yogurts with and without addition of chlorogenic acid. The panel judges
that the produ contai ni n hl orogeni ¢ acjd displays an.inproved body and
texture Pn t heISEUEHIRBRPT alali {EDeoe B mgfididny 4t an SEHLSH) ERNE: { Ul | or
and nore roundggkctdaaRohn@ie; Lonstétih At L-addti-Cpnedylaltind aaani esRei d. 1 2
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t hat provi de ofaspesiaae), sacchefifie ard sadts|theredle acasnléama bilts, (egn dicesubfhine kageni ¢

acid provided as,an additi.ve .i.n concentrat i. of .0, 0001 9N '.to about

o oy o or SRS allic Bgiah e BERERRE, ShHRY. fhoe Fodultlt, alidde "o
sel ect ed from ¢REngtaUedo derdigitivesy amf conibimatiohs thetedf. sweet ener, al cohol, soy,
carbon di oxi de, and conbi nations thereof. 2. The consunmable of claim1l,

wherein said i%?redi ent is an artificial sweetener, .
3. e consumable of any of the preceding claims selected from the group consisting

of 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-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, cheese products, butter and butter substitute products, milk
substitute products, soy products, edible oils and fat products, medicaments,
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, elixirs, syrups and

other preparations for making beverages, and combinations thereof.



selected fromthe group consisting of L-aspartyl-L-phenylal ani ne net hyl
ester (aspartane), saccharine and salts thereof, acesulfanme salts (e.qg.,
acesul fame K), cyclohexylsul fam c acid, dihydrochal cones, Ay) iDEQ 200§eot ane,
sucral ose, alitame cyclanmates, stevio derivatives, and conbi nations
thereof. 3. The consunmabl e of any of the preceding clains selected fromthe
group consisting of cereal products, ¥ ce products, tapioca products, sago
products, baker's products, biscuit products, pastry products, bread

products, confectionery products, desert products, gunms, chew ng guns,
chocol at ed; i céscompnalle groatiag & any ofdle precpding cleinds Wharsioy the chigrrgedic

baki ng- powder , ,5alit RRJed PofPa REARMCESrciS BY % ¥yntRiRIYE S o dBHHirdhidn RIFODUCE S,

vi negar products, sauces (condinments), tobacco products, cigars,

ci garettes, prosesdexiracboubsynthobkedorgerni¢ acidnd veget abl e  products, neat and
meat products, jellies, jans, fruit sauces, egg products, mlk and dairy
utter substitu ducts, mlk

products, cheese products, butter an . e pr ,

substi t ut & pr o&uﬁcfnélfmégfla B‘E%f%?nye‘gﬁ tg? aregeding glapms ¥ erﬁﬁ'?’ptgﬁé lé’,m_gemc

medi canents,  hguet /Y[ved BbLONOLfacHbl Bffoe IRBRY, Drefebly geidksifceeags,al and
aerated waters and other non-al coholic drinks, fruit "drinks, fruit juices,

cof fee, artifi ooa¢ pretershdegreerepbuste eefdes beanse| udi ng forms requiring

reconstitution, food extracts, plant extracts, nmeat extracts, condi nents,

sweet eners, nutraceuti.cals el ?ti ns har maceuti cal on: phar naceuti cal
crosfine T &6 B i

nd.
gums, tabllts, A EYENgadca , ReTecefing plams wherginthe qhforageps,
preparations f agidiRidlaged Ryt RIASup andistansBf RUQANBC2e5200A, 3-FQARC 2005 18
4. A consumabl e according to any of the preceding clains wherein the
chl orogeni ¢ a&RdiSF@4y PuefoRie fraCaliuar-CeRts det-diCRA 354)6RAeth, or is
a conbination I t a t . i€ acid. 5. A
consumabl e accgicd(?%?’?'g%@)gb%égﬁé’ g’(rgé(?:% ig‘g%ﬁ‘g%%ﬁ%&%{’ﬁ t he chl orogenic
acid is derived froman extract of coffee beans, preferably green coffee

beans, nmme pretabaiited Gmeenatlekusthaingodfti@egdtnndd a6 defin&Diisatyabl fhe
according to any of the preceding claims wherein the chlorogenie acidis
sel ect ed from PHECYRD G3ines wssfemblygt greoncentmatiomolthl00550 Cgr 0,83%0Qn more FQa,

5-FQA, 3 p- COQ@f:e&%alﬂzQg%g@w’pfo@&%“”‘smﬂth@@&%nﬁ e 5- di CQA, .4, 5- di CQA,

3,4-CFQA, 3, 5- or conbi nat1 ons thereof.

8. A taste-modifying composition comprising an ingredient that imparts an off-taste
as defined in claim 1 to a consumable as defined in any of the preceding claims,
and chlorogenic acid as defined in any of the preceding claims in a concentration

as defined in claim 1.

9. A method for modifying an off-taste of a consumable comprising an ingredient as
defined in claim 1, comprising adding chlorogenic acid as defined in any of the
preceding claims to a consumable or to a composition as defined in any of the

preceding claims in a concentration as defined in claim 1.

10. A method for modifying a sweetness perception of a consumable comprising
adding a chlorogenic acid as defined in any of the preceding claims in a
concentration as defined in claim 1 to a consumable or to a composition as
defined in any of the preceding claims that comprises an ingredient as defined in

claim 1.



7. A carbonated consumabl e containing chlorogenic acid as defined in any of
the preceding clains, preferably at a concentration of 0,0005%V" to

0, 059", nore preferably of 0.001% " to 0.02% in the co ?upgglﬂm58. A
tast e-nodi fyi ng conmposition conprising an ingredient that impa S an
off-taste as defined in claiml1 to a consumable as defined in any of the
preceding clainms, and chlorogenic acithas defined in any of the preceding
claims in a concentration as defined in claiml. 9. A nmethod for nodifying
an off-taste of a consumable conprising an ingredient as defined in claim
1, conprisilng aHdi oy chiorepenigensid ascidefined defanneef the arepeding tdlimspine@edi ng

clainms to a co or_t 1t{a fl -jn f.the

precedi ng claiEé&gﬁggﬁgb%%éﬁgﬁ%fﬁgﬁﬁgg hégiﬁgﬁgfﬁhgﬁgyﬁif%@%6£m$@g€¥hod for
nodi fyi ng a sweetetass-cpkdncirigtadditivein consmmsblcsedohpricmgan iisdredientas defirgda

chl orogenic aci.d as defined in any of the preceding clains in a
concentration &8 ined in claim1 to a consumable or to a conposition as
defined in any of the preceding clains that conprises an ingredi ent as
defined in claiml1l. 1 2 DEC 2005 19 11. Use of chlorogeni acid as defined
in any of the preceding clains in a concentration as defined in claim1 as
a taste nodi fying, taste masking or sweetness-enhancing additive in
consunabl es conprising an ingredient as defined in claiml.



