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. PREPARI NG SAME FI ELDy, THE | NVENTION 5 This inv \rel ates a ngait?uzrngal
cocoa aroma an b ul in food produ \N\m‘\\k\m t hod for
recovering theTm'Emu W&m@ﬁscoa beans. More m \ arly, the invention
relates to the ure condensation and *ﬁ‘@?%very of volatile aroma

constituents from §48&8 evol ved during the processing of cocoa. zo

BACKGROUND OF THE I S caontai nin at.i r nstituents

are evol ved duri ng&mééﬁa RO %Lgc‘}elég{:l H\ggéég’gg%@gsuch as

coffee, tea, and cocoa. SNPsEIGHHE) BOR; PREGIARIAGe2ANEY be recovered and
used in a variety of food products. U S. Patent Nos. 5,030,473, U. S Patent

No. 5,182,926, U.S. Patent No. 5,222,364, and U. S. Patent No. 5, 323,623,

each di sGE® Ot THESINVEBITIOPENI ¢ recovery of aroma gases, and in

particyar, fromcoffee, tea, and cocoa. There are also variqus nethods of
col | ecting cocoa ar OH8 IBEIEEN TEBes A BATELR AMA08 ATOBA (R 1A oD BisingfPad and
265, 074 (] r C r ntrate
rom t e Riaget Pl BEESS (HEhFERPlE et aRor B, LR SOl o
a cool ed taeifancon agldtet B tiey DR eiEpauRtdsndEatyt has resbvetyt 6f wlhtilpigoms

|'i pi d/sol vent blend. The extract is then concentrated to yield a cocoa
aronma 2 SOBYHEENS (MR 2asps paabsd duangibe percasing ONePcos, 133, 726 A reports a
met hodld‘ or recovering a flavor ingredient in solid food stuff, by use of
carbori"dioxide in liquid or super critical state. 3 0 Japanese Patent
Docunment RCK&IRAUSIIBHIEF AHERIVENTEOMNet hod for collecting m xtures of cocoa

ni bs and shell, roasting it at below 220C in a gas stre(gmo steam and
condensi ng the vapoPR¥edORIakBE VeERFoMNERR RRSHRFRR, A6V NHhHENE ot eht

Document fore S’Ita%'el?of%@éceg‘siﬂé 3)@/8%%?3 ﬁcﬂﬁgﬁeﬁe@,fma’)’ﬁaﬁxé&%ﬁt I3 £ 0698l | avor
usi ng supercritical “carbon”di oxi de, conbi ned wth an aqueous et hanol

sol ut i on.aremd gaseslhidayvBy r2f0@rédeamipmsePdh entaribycofrfoud EIRGtO5%5]. 03Batnt

di scl s.a cocoa aroma extraction fromcocoa powder Qr press-ca using a
non- pol arNBSr-g%ﬁg%‘*Z%yl VehtPapet NRen [§2 5261 Wi gl gt ﬁﬁegaﬁ'zgrr@yia%‘il E‘ﬁﬁg
conponent t kd usi I . No.
Sane) 1 T G228t e L Roa Lo Rente TENER O abire g Y
act i vat ednghaatiodal, ftom ceffew,eteayatdatodoes during the preparati on of

concentrates fromcoffee, tea, or cocqa., The absorbed volatiles are then
di scl osed to be ext?%%ﬁ?é"ﬂeﬁ °ava§’8P§/§T?&WtOE CQ@?ﬁ%&ﬁcﬁ%ﬁQ%gﬁfﬁ'n@F U. S.

Pat ent® Nouy 538X 39 His SSHOESS 0 RELS65674 @fsclBEé)Q%%é&s EQCRERYS bagt . Which
i nvol ves the extraction of cocoa wth water and the separation of the

aqueous excpabuttematomeat oactmhte fooa theMeapyr ffont becoretehdogzation pridwtuedpeg icocoa
arona and cqcoa ,extract requi 15.the use of various solvents .
part i cul SRR ¥EEh Py Ao lea §eans and dfie Brred poipRRuIds afe CxtPicted with a

lipid or lipid/solvent blend. The extract is then concentrated to yield a cocoa aroma

25 concentrate.

Japanese Patent Document No. 6,133,726 A reports a method for
recovering a flavor ingredient in solid food stuff, by use of carbon dioxide in liquid or
super critical state.

30 Japanese Patent Document No. 61,108,351 A reports a method for
collecting mixtures of cocoa hibs and shell, roasting it at below 220°C in a gas stream
of steam, and condensing the vaporized flavor component at below 5°C.

Japanese Patent Document No. 1,112,965 A discloses a method of
extracting cocoa flavor using supercritical carbon dioxide, combined with an aqueous

35 ,
ethanol solution.
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undesirably affect the flavor or aroma of cocoa extracts. In many th¥de0031
may be difficult to ensure that the final product does not contain any

resi dual amounts of these solvents. Furthernore, the use of these solvents
in these processes may dimnish or 2 o elimnate desired conmponents of
cocoa in the final product. Thus, it is desirable to isolate cocoa extracts
substantially free of organic solvents that have desired aroma and fl avor

characteristics, as |l a bt ai nin r.r ri tracts
from cocoa beans. 2 g‘gmﬁ%néo ‘@E%@%@ ?elgé\?ésntsiag%(:?éejﬁ'{a}}rrg to a
process ofextReQYE FioRd c8dbadsaWeRr fok FYEE-caRAsE hindA-ge¥arc@hhibGodBnt and then
aroma-contai ni ng gas which includes water and an organic acid to condense a
portion ofdiseévipgoel thegnafomakselding comppneants froim theeregidyanismgelas, organic

removi ng th?ve%%ndensed wat er and organic acid fromthe gas to produce an

arona cogltsé)l ni'ng gas which is substantially free of organic acid, and

recovering the aromaUc®npaeni Ng. 9as3as4tdigieo iaddithay of apeimaiigtfoea. In a
preferred enbodi nent, the process further includes injecting Iiquid
ni trogen iFROGCRIFAECSIPY HBINE GAtivAted Alpreesd tarecavereyPetilas dreng the rIgpamderaf to

215 PSS GRS BT PR oot PuPhO AT AR NR N B °

particl es dxtraviedriy0eB0lg8s: wth Gefe RV BSilifg pbitgs. f rost particles as the
aronma/ f{avor conposition. In one enbodinent, the aroma-containing gas is

cool ed To a tenperat Urd- BreneNg. §134A, 398 litclossna poasys 5T Ripivring Fefdad )
Gas 1o ootttk ofulh HRAFENRE Ao T copbe BB Pt 10 G RPRABIBE e | 00

enbodi ment aquacsédtiaet end eRfided céfoani trogen gas is injected into the
aromacontaining gas to maintain the aroma frost in the particle form In

yet anot her enbodi nehfanytafche meatkeds GAPEPHICHE $P492 REOTHAM 3BE AOOAreFFgRt equire

pl ural i fLl i i i rejin. e C i jltering
Done. i sEoBpalst of SHiBE FI0FRy, Bea Bl BRatIRp s QOB RERE Bcd TPC The
condensed tudesirabipratiec] &i8.fldvor ar pregfiesf edtoe rheditsredit manyecasgsoiEmepmeai ni ng
gas is an aronma gas which evolves during the processing, of. cocoa. The

i nvent i on RIFEGUT ©r epsuee that His Brad PEPGICHIRRS Tob PRIt Arresiduplaraornsy of Hiesa s
process ab&%ﬁn@.’b?ﬁmﬁ&‘?&dé' Bl Ik orihie! %@%'ﬁﬁe@?&a?&c@%e&%aﬁ HifGh or
aroma/ cocoa flavor conposition prepar &d y cool1ng“a cocoa arona-contai ni ng
gas whi %E elminattedesivad enmaodemnod cg@aiin tisciinhltppodumnddipne, & ipdedirabie ©f t he
wat er afhd supstantially all of ,tage orge%ni c acid, reg)gvi ng t he a%_rrldensed

wat er and BPGHENTICOERETEE SHY SRR Sree P A griic 8oL4e D Hish 18 Vo SIS HET AR 4R ch
s subst anjih bl hafatRFisAls, U ARl G BihilingANGHOECRY SELARhBRUEPERAR A HER,
contai ning gas as the cocoa arona aver conposi tion. one enbodi nent,
the frost paotibekmss i ncl ude at | east one of an al dehyde or an ester and

whi ch are substantially free of acetic acid. In a preferred enbodi nent, the
at | east _one al dehyde includes at | east one of propanal, 2-nethyl propanal,
but anal ?szsmmmyjlz hytmnd/engeromt hyl but anal , 2-nethyl butanal,

pent anal , hexanal, and benzal dehyde. |In another preferred enbodi nent, the
at | east one ester i AbEunemtian rklewstto erpeoashs abtengveringearnammagiianor acet at e,

2-met hyl propyl .acetate,..butyl acetate,. 2-pentyl .acetate). ethyl 3-net.hyl

ut yr o e, "SRR a0y s arcliecotihing 2Ae T BERUEY Feiet o ap OrBRHS The
i nvention gdi8Qo cEARINES aliRrdorf BE AR AR f éu%&&ﬁﬁti&l?fﬁl%f tHeodrghiie labdi ng cocoa
frost particles that have been condensed from a Cocoa aroma-contai ni ng gas

and t haf Qaremeyims thergangdensgdfwaser ofd ergenic @cidcirem thegas for pfoduecen aramesdi nent |
t he cocoa

containing gas which is substantially free of organic acid, and recovering the aroma-
containing gas as the aroma/flavor composition. In a preferred embodiment, the process
further includes injecting liquid nitrogen into the aroma-containing gas at a temperature

35 sufficient to condense frost particles from the aroma-containing gas and volatilize the



aroma/ fl avor conposition includes water in an anount sufficiently iﬁﬁ 2003
enough to inhibit 3 5 separation of the conposition froman oil o

" carrier and to inhibit mcrobiological - 3 12 MAY Z003 growt h, and at

| east one al dehyde or ester in an anount sufficient to inpart a cocoa or
chocol ate flavor or aroma, wherein the conposition is substantially free of
acetic acid. In one enbodi nent the water includes about 80 to 90 wei ght

of . th ition. | her di.ment. . iti.on includ
o ol defiid BEoERTEaRy Mgt O BPe Rl Py B RSR R e 1
3- net hykedywtAp@lthe BobEjdhitlebué atadromdIRbh¥bmbadianal , pentanal , hexanal,

and benzal dehyde. In anot her enbodi nent, the conposition includes an ester
of at |east one oflnmsetgmbeatiseat dhe awmarcantaniaggas 2 pealef o propRdra@oet at e,

but y 2- . _ethyl 3-nmeth - et hyl - 1- but yl
10 acet a8 St By TC B utrmbatia et e PP Rb G oudlle Mt 5 Ehe”
al dehydesefprres @fiboairferd; MRt flis RbSRARAK ,ter?ﬁéfﬁﬁllﬂb’ lfroby bsgial- 1 06T 2= et by |

butanal . In a nore preferred enbodi nent, the al dehydes are present in an
anount &8 aapthee ambodissnt, 7 s5uifisiaghemesntceintitrogen B i6 dRiSOSH tRioribe 2B The

i ti tes. 1 f gadst uf f. .which t Al f ffecti
aount | oPaias E5 ReBRrantes 2069 HohsBahe PRty Bt BEhe oescm i o
OF THE RAGENGERt2tH2 drbfaldoneihing ab By pRsedgiéigh 4pReday @_@(ﬁ_ldéﬁnﬁ%_ﬁéseﬁce_ to
the attached draw ngs, which are in no way intended to linmt the invention.
FIG J. sPeesaw8enEheaaicuareegingnilberingeons s icpelenedbit fshe pEcedi@sy unit)

| ncl udi et 6 8095 2381808 InEREELRI G AY pIRRIEIIRT) BRRI O erhlifPEGS CNt

i nventi on; rs-a vertical cross<sectt onal ew of “an aroma frost

r ecover yhel Btdma2cdntai Odsdig g erdink [Fa9 RaikndoliesRRting fthé bocpis@rest cocoa.

i nvention. DETAILED DESCRI PTION OF THE | NVENTI.ON It has_been determ ned

that cocoa arona cbift HiveBtiQmalserelatsh &0 e AR AT PIPOSHIoRgTERafeh BBtthe

aci d, [ d v I.Or : e ' I, r

corrpolss:,\,{blr(g)%sgp gwet‘Jsg&)lr%% o%ﬁg%%élggcfnggn%eggaﬁéesggn{ &&\r@gea%w%/gé?og @l ected to

t he recaeveippsitibongeeRaedboROUAS 8 Soc&VQbuacodtiiing gao sbichpinoldssivagr ahbr e

particularly, the cocoa aroma gases are recovered during conventional cocoa

nib gri r@amtgarﬁ?@e@s@e@nd% 3 _érpwn@fshewl@&s:a 25 é%‘;‘aféﬁﬁi’ edidae tarw gases"

are use i .y 1 coa

o o vl RRARE sphaciRhE e WK R e AR IO RS bttoBlee PEOT,

2003 of gacmne gas whidh & swbmahtiiliyefrts odbrpaoitarid, i andl rachveging ahé carvaadra@bydes,
IS al?ﬁ}g bel i eved, without being limted by

est er’s and acetic acid.m It
t heory, CHAVPAREF AR5 $04P8 REOEBHAFEL FARSIOR- t he present i nvention nodify

the flavor, the arpnge aﬁg?mhért?gh%scbﬁhﬂéé BEQLdeBR Je Rt OB or YET1AAMEd tO

a final product such as a toodstu 5 ‘Al t hough ot her conventional Toisture
r enovi ngrrest ¢statsandrehishiara bttestantiaby dree witacefc anid.s lureprefertel emtodimemgas i s

?262325?353/ o FE S G RN etb R anlis bt S otk ot Bometsl, G BRI BTOBRG OB 25
to 1G> G.mityh vyeker ARG HlAGR!2- 8ol BRhadiopERIR ChOURA R 1 2

quantities of water fromthe gas stream Acetic acid is an undesired
conponeritengdldelycioa lar mveher patferrsd andodimamoyviad abyeashenecestefansledes. atAesst r eam

of inert gas, _such as nitrogen or carhon di oxide e used.to syweep the
evol ved oggocﬁgnatﬁgp FEGRIT 1 HREY 6%%?&%%8‘@? PiPRYAY a‘EW‘_SUE%FYF ﬁ%etflaé?’ %‘Qe?té@ﬁver y
oper at i QRetal) RURfI I BedRS bR tyrERMBiSethAL ITBhtyY acdkPar@BAH Riniteeh 1UDBIEY] Accpdtessur e
sufficient to nove the"gas ‘through the reCovery operation,  °
30 The invention also relates to a cocoa aroma/flavor composition including

cocoa frost particles that have been condensed from a cocoa aroma-containing gas and

that are substantially free of acetic acid. In a preferred embodiment, the cocoa

aroma/flavor composition includes water in an amount sufficiently low enough to inhibit

35 Sseparation of the composition from an oil or fat carrier and to inhibit microbiological



typically about 0.1 to 10 psig, preferably about 0.5 to 5 psig, taﬂﬂ@@”ﬂmpo
account the pressure drop across the filter units enployed. Alternatively,
the aroma gases may be pulled fromthe aroma generating equi pnent and
carried through the aronma recovery 2 0 operation by neans of a vacuum The
use of a vacuumto nove the aronma gases elimnates the need fur a sweep gas
t hereby increasing the concentration of the aromatic constituents in the
gas strea i i i ciency. faor i t '

donst 1 1 uent ¥y L SELR ot LA S SREY  pRQRRRE A PlnBRR D dcEs 2r
25 1. the ¢ecoles Ylaedr stlegbmabheierdh did tnpysiva @ndbdtdmiadly foengpfoaseds acid.
normal Iy lost during_the processing of cocoa beans and chacol ate; 2.

t he
separation and renovat OB CEHRABIRIAES Ge granrdnelsAportont $0 1@ FOHVEENLRBESTE %Aci d,

for exanpl sat.ion; e | ] ect ed r i Jrr ove
the aroms SRAUPAIE Tor o D Rg bR A s B g I AR A ARG R 0L
subst anceslebst drizeoforopanaly Difetigd prapanal) Butdrgi Halethyl batandl, i2amsthghbhiiagant
anmounts, i, e. present only in |low concentration, in co rci I.IX 35

avai | abl e ¢EEGhYIpHARahoRAIANRL Bexana)y aud bengaldehyd. %I?bcﬁ%‘ Hodifa
aroma has ini ST t Al i,m | ar
fo the cont3aPRIs! b ARce BhACNLPG: 116 GEYrIANEA SUBY, MR Scla® AR
accor dancepmipyhatdue pheseadetditevbpeighacetdie ahyidhnrioibugaste] 3-wabhyli-edudlvi a
sui t abl gopi%%i ng to, one condenser, or a plurality of conde sera, each of
which is ¢ , 4l Paathylnlghuhacatatg In@ prgiegred caofiReRs teralfchyiss pregentc
by circul at4 il fef o DRYES i nd
acetic aci %ﬂeg%gﬁeﬁ%p?n a\gﬁ"t’ﬁfem%r égr{%éagh%gﬁé %erégm 5\/0 cor%@hgﬁng% Eﬁe;fixgec?i nal
product. Tombodinengl thefaldeibddsaart ipatdent il dn arhount toli @t famett atoub e dvaiggdereent n
an aroma- copt.ai ni n as substantially free of acetic acid, which

undesi rabl § %@&&Sﬁ}?@'f | avor and/or aroma of the conpositions herein. The
term"sygstantially feenpd ti%ﬁ%tli?cre?ﬁmﬁjto a Iz?éastﬂﬁ%ibﬁrcghtﬁins e for tdREThe
anount of acetic acid Is beﬁ ow t hat ich detrinentally affects the cocoa
flavor, i.amopntbed ow & the avama/deverc t@bpasitihs sleouived abPpef.erably) with
reference to 3-nethyl butanal which is typically present in the
conpositions of the invention, acetic acid is present in |less than about 7
parts per pgngfegT r n about 3 parts per hundred) and nore
preferably 1essm?g§%§§{%%ﬁmt—ry%$ﬁﬁ%$ﬁhundr ed, of the 3-nethyl butanal in
the conpgsition. The Tedmeengias 1Bayo babstertunderstiodybycrefitrangestoghelattachedunt s of
cocoa butl ar Whi ch, gcl udes st ear{' c %’gal m Iti(;.ﬁé . andt.ol eic acids. It is also
desired t o FRURE: BHB A HiThA} &2y HRtepied o mtt §Be &R0 i 45 fr om t he ar om
frost conpositions, pefarghl ¢heRatibatagtdieof iERasird bdisa AO& BUBErARkital |y
free of cocoa butter and the acids present therein. "Substantially free of
cocoa but t tcluding theseandrrsess, ras deserihedttyaenet avebasipenitofghe PErseRt PYERLEM,; a¢d

t he conponent acids therein, 25.are _bel ow. that. whj i ct

t he cocgg flavor, i. ng B %Wl‘éalfqrgﬁbsfgyt?él?g@tegb(%fgﬁla%%;&{ﬁtHg#tﬁgédc%gggﬂgr oma
gas is Car fn ecedr@arte GFifPHRNERbE@HRE bPtheWieeabitvehenn. d nitrogen is sprayed
into the aroma gas streamto rapidly cool the gas to a tenperature at 3 o
which finely divided aroma frost particles are condensed, wth the aroma
frost partiﬁfﬁlﬁ@b%ﬁﬁﬁ%ﬁﬂﬁ?dﬁ%%ﬁ?@ﬁﬁﬁ@ﬁ produced by evaporation of

the |iquidTrtrogen w tih witrctr tirearote gas s contacted. Preferably, the
amount of [iquid nitriogeNb&pr d&thined that cocoa aroma contains undesirable components,

30 primarily acetic acid, which should be removed prior to preparing flavoring or aroma
compositions for use in food products. The present invention is directed to the recovery
of cocoa aroma gases, evolved during cocoa processing. More particularly, the cocoa
aroma gases are recovered during conventional cocoa nib grinding processes. The terms

35 "cocoa aroma" and "cocoa aroma gases" are used interchangeably herein. Typically the

composition of the cocoa aroma evolved is largely water vapor and the characteristic



into the aroma gas streamis controlled by use of suitable valve A 0y
cool .the gas to 3 5 a tenperature of |ess than about -80C, preferably

bet ween about -100C and -160C, with the coll ector being maintained at
simlar cryogenic tenperature |evels. Such -s 12 MAY 2003 tenperatures
facilitate rapid condensation of the aromatic constituents fromthe gas
stream and maintain the aroma frost well below the boiling point of the

nost vol atil e conponents and hel ow t he.subl.i mat i on i of r bhon_ di.oxi de,
Whi | e eneuPiERgT FatACh sopaftecty pf Sader: s ine TR AR PHet e B ARt o
the gas stpgam RVARRH deBSved ] RELRALOBEIng dBnigiathyl dheiskyd thittth@gevorddrémiant r oduced
into the cryogenic collector in a manner which facilitates rapid,

subst ant i aFdmponiiewy of hegrésegt ofventien gadifwhid Bavarnihe atomyg. erd aweder@blygboth

tact b t I d the.walls of t lector. F e,
e ar omg. JACCOPICRRT oy Be 3AEY Gb0CEH PHESC WY& JOGBRTETL ol I ector by
means of an inlet pipgmdibe butirsehaEdRaal Neistkon@asg nbitodshe: eeinbes, o

the collector. In one enbodiment, a plurali ti; of liquid nitrogen spray
nozzl es ar AUABEN®IEIOISHITE He Uephioser g7s 8 drefehly reRecedi A e the crolscheaa

Phe m apoi BroGF: ERESESRERHER B ERUE shoifieri Rhbd AR S ECHET )

into the Cpft_tf@rrabBOfZISFQntoOIfO°U',|Gwi(€&3!vJa&Qtaﬁﬂ/-or§¢}€a@[ i egiet o servéeesuberahedi ment
the |iqypd nitrogen spray nozzle is nounted coaxially within the arorna gas

inlet pipedaaftiicsnd wars drmcthaggs seeam ofAccHe apidge apnadenised) Gogpoaci afr ogen
is sprayed jnto onmg,Qas _in _the inl | t,0 S sj.on of
condensed 8#%%&“??%3@& 2 abS%pngi"lVS‘fl 3? 41% CﬁﬁgdtefmoegsgnAgatgéa\%ﬁpgﬁleﬁsgaga?%ﬁe% into
the col | echRfogehlte cattRediokidn, afayaeonsRd fid owtepP@E tev6]ves ardmAighy HOBNHGADCHS
directed through one or nore rigid porous filters nmounted in the cryogenic
col | ect or #0f FaFpethseiat hataramp yeedvVeroPPET#EOD | led 9ogRa, BRFeHICRTIOIS tROFRAKY cl es
fromthe.nitk f . ' C '

eyl mar Eear e ieged e R Rt R e br AR R B g,
with the gagpighgssoat Othe supPieNidivrapysaongl Shodligsig) tkingaintsaabutihide
tubular filter fromthe outer or u_&stream surface to the inner or

downst r eanPERSFYTEHOR RCOR® Ufe) fikes UBEOHEPYRG- o BeRal gy, e rasemh ERiFe TBdkehe
upper end. i (P pper
end of thep |%/C?§Iro ﬁg\%g ?'%b%ﬁﬁg% ﬁ?’?‘%ﬁ?ﬁ“@%ﬁgﬁg ‘%gﬁ ﬁg%gﬁ%ﬁg}t%e B?ﬁrrgﬁcgﬁr%‘he
nozzl e.  Thepgrationdyayédns difiacedculin. t Ths uschatt a megnubetousede Wi drotmaegapesesent

i nventi 8 pr.eferably have a pore size distribution such that syg%tsanti ally

all of the® e g dieed 49% § EWERP SreUIFERYRACISHENMDE (FONFRTRHGR AT (ifsaromatic
suspensi on S| i bt | ; I | [ Iy
R A R e
addi tion, tomstipommous filters have sufficient structural strength and

durability 12 MAY 2003 to withstand cyclic pressure jncreases during
reverse_flow cl eanin VaRIAZEs Pftsé’re @eﬁéﬂgvﬂtgﬁ&%ge’c@mpgr por ous

metal sdch as porous jstainhess o%gﬁbf ASLrABIE RTINS MRS omRnd he
| i ke are suitable for use in tche resent 1nvention. Cylindrical filters
made of PS8penilly pot dusng tiai prloessingt @fetocoCheabe akd shbebligy; Pal | Por ous Met al

Filters Co tion, .5 Cortland, N.Y., which h bsol ute rating of
appr oxi mately 1ive mior ondne et Beinat of o Sre Ottt SrPantt) R

over 95 % @f atIR &NQMr fek@Db1PBY EbideBSatohom the gaseous suspension. The
si ze and nunber of filters unted in the collector depends to a |large ~' ~

extent 88 the flow rate ofthttellestehaogpasirtyot ggs mproes shedanomat dnd avpogéni ¢

collector) and can be readily determ ned by routine experinentation. For
exanpl e, apé‘?cﬁlﬁfsetop‘gﬁlﬁﬁsﬁ@f %\%érﬁdé@g’ steel cylindrical filter 6.1 cm dianeter

and 50.8 emin lengthy havihpg.aboit s@BnesPinhe E&dda%roﬁx%%s%@n&%?ié@ﬂ?ge

pore size of 20 mcrometers is effective in renmoving 15 substantially all
of the frodounsaint jighificarditraymnets, coogpragenienlyds law censantiation nig eonitheowiatlyt e

35 available cocoa and chocolate flavors;



-of approxi mately 200 SCFH. The gas phase of the suspension is fordddMAY 2003

t hrough the pores of the porous cylindrical filter by maintaining a
sufficient pressure differential across the walls of she 2 o filter, either
by introducing the aroma gas into the collector under pressure or by

mai ntai ni ng the coll ector under slight vacuum The gas phase passes through
the porous walls to the interior of the cylindrical filter and is exhausted
fromthe cryogenic collegtor throu t he open. upper. end e filter. This
gas phase, which has a t ?7'6’8?0&21:}?5& S& poﬂnﬁg Co&fm%%%%eeée\ggﬁ?lgd into the
at nosphekgystdicef afadR yimilkhe aRScotp IR Sc¥eNEest; i nto an insul ated
housi ng whi ch surrounds the cryogenic collector.” Venting the nitrogen gas
exhaust streamin this rhfigesod ompafgastiy erurah. mai nt ai ni ng the tenperature

of the cryogenic collectagr sufficiently lLow (i. e. ., about -115 C).to

i ntaisn + e ar oma PGt aRch Bt 8 et bt B rooG G n i et i ng,
aroma fresd sigbld FibRS, toVdheCdbnaédef, 30N SRrI{PRT chitensdrk F QERDHIGASCIS spensi on
passed through the filter, build up and tend to forma filter cake on the

out er walcpalegito dese tadp 2ok iLOAL, praferebly ¥ssethar ebori| A biy crewleting chillehn fr ost

particles i 1.5l 0 nd renoy fromthe filter . eriodically

directi ngvaé&p%ﬁdz(%ar %?&g % geéggvepvygtgzéanbﬁtvenqn[dragaté%aaggay inﬁltuggllzgzheopen upper
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which the aroma gas is contacted. Preferably, the amount of liquid nitrogen sprayed
into the aroma gas stream is controlled by use of suitable valve means to cool the gas to
35 & temperature of less than about -80°C, preferably between about -100°C and -160°C,

with the collector being maintained at similar cryogenic temperature levels. Such



present' in untreated cocoa |liquor, with the exception of being 12 MAY 2003
substantially free of acetic acid. The recovered cocoa aroma frost provides
a unique and inproved natural 3 5 cocoa arona and flavor conposition
substantially free of acetic acid suitable for addition to various food
products. The conpositions advantageously contain nost or all of the _ g _
12 MAY 2003 sane volatile conponents present in the original cocoa |iquor
itself. Sonme of th a}ptgl ications for the flavor .i mpr oy enen a&g bever ages
(e.g. , é%rgggamrg(sega)c}l 161 TRRi PR FSAHGH Blther gomatic GOMSUEERIF IR IBUSRA® or cake
m xes) sa@%n%ﬁfﬁa%wﬁ%eyaﬁoﬁﬁdﬁ&&%%ao &he BoilingpANAThabRs£opRAINds and
coatings). FIG 1 of the drawngs is a schematic diagram of the cocoa aronm
frost recowmopentniahd bemo eneasubtimatars pbinows chrbomdidraderwiitkeensefing mhas a
series of conden]%ers 55, 58. _Each condens;r 55,58 is cool ed to bel ow about
10C, prefEPEBIYAEAlb} Bi5oiRuiG niltsgepyPraKked g e €8t SHRE BY2PRRSS cohol , such
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tank 70 icellditortt edndomen winichofakidicttes rabldl, sabsantiellywnifismtdoeling ofrethef gaast
recovery unit. . T he collector 50 recovers fhe groma frost for_yse in the
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vent e hrough a vent |ine 73 connected to thhe collector 5U F 2 shows a
porti oh ablit¢ter by omeen odsn inket piperwhicnidischagesticl azomegadMyto dfie center gfrtbsent
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e

wal | 15 and havi ng a funnel -shap bottom section 16 w an orifice 17
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is renmovably secured to bottom section 16. by suitable cl i ans 19,
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provided in line 24 éo control, the tenperature within the cryogenic .
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coaxially_ into each of the venturi nozzles 21 .. .. .
35 the filters being thermally compatible with the cryogenic conditions maintained in the

collector. In addition, the porous filters have sufficient structural strength and durability



mounted on tubular filters 20. Any of the pul se generating nmeans cbmiidnizfi]
used to generate pul ses of pressurized back flushing gas may be used in the
present invention. In operation, the apparatus shown in FIG 2 is used to
produce cocoa gas 2 0 of primarily carbon di oxide together with smal
anounts of water vapor and cocoa aronma constituents. The cocoa aroma gas
fromthe condensers 55,58 is carried in tube 22. The aronma gas, which
typically. | r. a.pressure of between about. 0.1 psig t 0 [
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14 in a dpP@m& @esartit 'R Got QY theMREEN RS RO RAinRks 588, SR&Irtd anderaway from
the sidewalls 2 5 hereof. Liquid nitrogen is sprayed into the aronma gas
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finely divided frost particles suspended’in a stream’of nitrogen gas, while
avoi di ngf@mrdnriengtgatiye donemevingfoveh®S o ted aomarfrogbparticlee famiheh t he
sidemallg &%uggglg é- The supply of liquid nitrogen to nozzles 26 is

adj ust ed $0 har P Fhe tenperature in collector 10 bel ow about -80 C
preferably between Taiite ank¥Bumbertdd fatdds mbaRiedGn the codctiraieperids @o arigme
frostyparticles at _a tenperature bel ow the boiling point of their nost

vol at i | eC¥ERSOR thfeRew mafsi ofethe isema 8as beiag PEQASSIA YT &E (cfy ogrnic splledier, |andui d
nitrogen i~ o 1,8,V L i ai or ous
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the filter, Each of the nozzles 21 extends through the top wall of the
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descrlbeg erein passés t roug% the porous filter walls to the interior of
the filtdédwsr, ¢ibreobghntrbénomenther iromazzk éntatthd helldcty widerprehsufe bt By, and i s
vented fromcollector 10 intg the interior gf i nsul at ed hgﬁai g.11
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15 exhausfaikiBendnteridt §iths cg;gﬂcﬂ%al HEr LETRELALMS Wl thkRrfdiniBousing i's
mai nt ai ned at about -120C or "below. The tubular filters use back pul sed
about vr goBertertoogh theropan pppenehdodf thbduter 0. This prsoptdiseni whichhey agen gas at
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container is for incorporation in liquid coffee extract or in soluble
cof f ee patantispabe nivrdgnorgeasrhdsestraaasin Girdmgnesungl cfedtivedn ananansedihe| avor .

In an alternatijve de of operation, e recover.y of, arona, can be
carried ?ﬂlpefrﬁ{u © Hgﬂﬁze?ry%e f£8 ?Ct?rrsg%:‘{‘]ﬁ‘%‘ﬁ@t ﬁgn{l&’ £98t 3 orrgﬁ1 ?% Hmaintain
constituerd srodda FBG BRbeled By dRbended folie aroma- bearing gas streamis passed

through a nunmber of cryogenic collectors) such as that shown in FIG 1, in
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collectors is provided with"tenperature control neans to maintain. the
t enper at Pegiqles walisioderd adt rwmoned filom thepfileatcryepariodéatlly ahrgetingSu ipt kb loé

t enperature contr.ol ans include, for example, te r.at.ur.e controller
asso0id EIVP T ALY TG oE o P dhe ARTGVRHER PR Of e PATBEFAURE £% wi thin
the col | gréRuresshre& MNP gréter thah Onand BhteP YUalllofitBPREAT The pulkBeadeeiR@bat ur e
controller is al'so associated with and controls a vent valve of the liquid

nitrogen supply - 12



12 MAY 2003 tank to the collector. If the tenperature is the coll et BAY 7083
bel ow the preset level, the vent value is opened further to allow nore
nitrogen gas to escape. This escape of gas reduces the pressure within the
l'iquid nitrogen supply tank, thus reducing the pressure 5 drop across the
spray nozzle in the collector. By reducing the pressure drop across the
nozzle, the flow of liquid nitrogen is reduced and the tenperature wthin

the collector rises. Simlarly, if the tenperature in the collector is too
hi gh, thé wdntecord deraiign sYiBsEig, Puliss ceperisdras AdaBe Harval %ﬁefmllgeq@ﬁ Mt t r ogen

o Thi's SRraraet mypi Rl BB B0 DR TR R B el AT BBy

nunber adthoegh beet pi&sires ben onpRCEQEnding $QbH &l mdlfmpiélltatcte@gat successi vel y
| ower tenperatures, thereby effecting fractionation of the aromatic

constd tuents of t Hee socopmreraa fropspaticles disloged from the filtengdall (it i on may be
further, ‘E’t%g{ 8?9&8% 4%%8@&&%&%&@%309%& Q‘Meﬁ%eﬁ&?ﬁﬂ rfﬁrzgﬁﬁccrohghﬁ& in detail

t he preparatron-o conpounds "an e Co 0 use

et hodasik. tHer ¢naapes)t conmveivinabimeass swel bs @asothlyevalvajtd sdrévy . coﬁh@o@xmtpl es
are represent ative and. shoul d not be construed to linit the scope of the
i nvent icdglesERpitPandsthe - likaTaey be Provides yrie Ppeem obihe rellesorHop bt et or di ng

il 5y SR DA AR S A RS L 20
coc IAlqamauvemeazarmmateﬁrmtaumrma}cbesemmraelysmmddedhe bomomafrther of
ei t her uric fat blend or ycerol and_co cocoa _powder,, and ot her
commrer cﬁoﬁFC ebLER % 115\ 1EHSS) ‘@ghéhfﬁ disipdged ff?%%ﬁ%%%nﬂmé@\/t ogtainer,
et 00 RS, Ot oo Re Y 5 e erds MR R AR 0y
~a, QO~~ op~Opl ~~pOfde Qewmveidd cocoa ar@Eavirost, 'mdde than abo@t+75% of the
15 headspace was composed of three compounds: 2-methylpropanal (isobutyraldehyde), 3-
methyl butanal (isovaleraldehyde) and 2-methyl buranal, i.e., all the cocoz atcma in the
aroma frost particles was greater than about 75 weight percent 2-methylpropanal, 3-
methyl butanal, and 2-methy! butanal. Other headspace compounds were primarily
20 alcohols and esters corresponding to these aldehydes. The less volatile compounds in
cocoa aroma frost include acetic acid, isobutyric acid, isovaleric acid, 3-hydroxy-2-
butanone, 1,3-butanediol, 2,3-butanediol, 2-pentanol, and isoamyl acetate. These
components are present in chocolate, and although each may not have a cocoa aroma,
together it is believed (without being limited by theory) that they contribute to the
23 overall cocoa aroma and flavor of the present compositions. The aldehydes typically
present in significant amounts in the compositions of the present invention include
isobutyraldehyde, isovaleraldehyde, and 2-methyl butanal. These aldehydes and their
corresponding esters are recognized as good markers of the cocoa aroma frost. The
30 recovered cocoa aroma frost contains roughly the same proportion of volatile ingredients
present in untreated cocoa liquor, with the exception of being substantially free of acetic
acid.
The recovered cocoa aroma frost provides a unique and improved natural

35 cocoa aroma and flavor composition substantially free of acetic acid suitable for addition

to various food products. The compositions advantageously contain most or all of the



10

15

20

25

30

35

Ovo <t Np O~ @ a ~r,G, ~~DM~.--~~p~vpp~Q-~'O _,n0O IT.Zu@ ﬁﬁ -
NMwlL 00 CO-1 NO ~ d v7~0-0-A ~I ~t ~| ~hOOQvQ O~~. r N-. C2 ~
~ N aCl. O~~;.3vc~,~. ..c r~VG L~~b~. O G-b~~~~~~~ O ~~~~~~~ pO

A

same volatile components present in the original cocoa liquor itself. Some of the
applications for the flavor improvement are beverages (e.g., cocoa mixes), culinary food
products (e.g., cookie dough or cake mixes), and confectionery food products (e.g.,
chocolate compounds and coatings).

FIG. 1 of the drawings is a schematic diagram of the cocoa aroma frost
recovery unit. Cocoa aroma gas flows from the grinder 60 into a series of condensers
55,58. Each condenser 55,58 is cooled to below about 10°C, preferably below about
7°C, by chilled water and/or an alcohol, such as glycol. The cocoa aroma gas stream is
then directed into a collector 50 by first passing through a blower 53. Liquid nitrogen
from a supply tank 70 is directed into a collector 50, also known as the aroma frost
recovery unit. The collector 50 recovers the aroma frost for use in the compositions of
the invention by passing nitrogen gas 65 through a time actuated valve 68 into the
collector 50. The exhaust from the process is vented through a vent line 73 connected
to the collector 50.

FIG. 2 shows a portion of the aroma frost recovery unit, or collector 50,
of the preseat invention, which includes a cryogenic collector 10 mounted centrally
within an insulated cylindrical housing 11 by means of support brackets 12. Cryogenic
collector 10 comprises a cylindrical shell 1 closed at the top by wall 15 and baving a
funnel-shaped bottom section 16 with an orifice 17 through which condensed aroma
frost may be removed. Insulated container 18 is removably secured to bottom section
16 by suitable clamping means 19, such as a tri-clamp fitting. Container 18 is adapted
to be removed periodically through a door (not shown) in the base of housing 11.

Tubular porous filters 20, of suitable cryogenic filtering material, for
example, porous stainless steel are mounted within collector 10 adjacent the top wall 15
thereof. Filters 20 are closed at the bottom end such as by welded end cap 28 and have
an open upper end, with; a venturi nozzle 21 being secured over the open upper end of
each tubular filter 20. Each of the venturi nozzles 21 extends through a suitable
opening in top wall 15 of collector 10 to exhaust gas from the interior of a tubular filter
20 out of cryogenic collector 10 into cylindrical housing 11 from which the gas is
discharged through exhaust line 27. Inlet tube 22, which carries aroma gas evolved

during cocoa bean processing, communicates with the interior of collector 10 through
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grams of PeR¢mmsdueriectad pwen from shengitlesvallacrfcshel drHusavearditbe cenienr @f Wad f ound

to be significant i LLavor 15 . C n ite i .
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M xes ACommofitiesin iad Dees ednasione drmgerhnrd Withimteniryofeniacoliddedoty a cocoa
2 o powder in a 1:10 ratio. The aromatized cocoa powder was added to QU K

powder andbHEASIRHEDACHFIINEOMEHOW AT HqnidITEOLER 00SPBOPAZAMSorfuct s showed an
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1.5 20 through pulse lines 32 which extend, coaxially into each of the venturi nozzles 21
mounted on tubular filters 20. Any of the pulse generating me=ns cormunonly used 1o
generate pulses of pressurized back flushing gas may be used in the present invention.

In operation, the apparatus shown in FIG. 2 is used to produce cocoa gas
20 of primarily carbon dioxide together with small amounts of water vapor and cocoa
aroma constituents. The cocoa aroma gas from the condensers 55,58 is carried in tube
22. The aroma gas, which typically is under a pressure of between about 0.1 psig to 10
psig, preferably from about 0.5 to 5 psig, is discharged into cylindrical shell 14 in a
downwardly direction toward the center of the shell and away from the sidewalls
2> thereof. Liquid nitrogen is sprayed into the aroma gas stream through nozzles 26
mounted within casing 14 equidistant around the discharge of tube 22 with the liquid
nitrogen spray being directed toward the center of the collector so that the aroma gas
stream discharged from tube 22 is rapidly and uniformly cooled to condense the aroma
30 gas as finely divided frost particles suspended in a stream of nitrogen gas, while
avoiding or minimizing contact of the cooled aroma gas stream with the sidewalls of
shell 14. The supply of liquid nitrogen to nozzles 26 is adjusted to maintain the
temperature in collector 10 below about -80°C, preferably between about -140°C to
35 -150°C, to maintain the aroma frost particles at a temperature below the boiling point of

their most volatile constituents while ensuring that substantially all of the liquid nitrogen



chocol ate coating. The sanples made with 1 % and 0.5 Wbaronating ﬁigl3
showed i nproved cocoa flavor with an added fruity/sweet note. A g r 8
conparison test has 3 o been carried out to evaluate the 1 %flavor
addition to two different ice creamcoatings. In both cases, the flavored
sanpl e was recogni zed to have nore chocolate flavor than the control. These
exanples illustrate the successful uses of cocoa aronma frost in 3 5 v~ious
foods and beverages and as a substitute for chocolate or cocoa flavorings.
Tt is to b& veswigpedz ehran digich dendirgodotshmetat Aberisrleanei ropudted wotolleeonel

limted to _the exact - 16 . 12 Y, 2003 configuration as iJ.lustrated, and
descr | bed RUPETH Citgp vl s Spiotcho AR e b R Harie 2\ AR B5pe
sui tabl e maghdr gatdrane MRY. tacarRdend noMdha dirgllsaituehahe idpeviebaineed
Description of the Invention. Accordingly, all expedient nodifications

readily gt cellevstn ¥0.5Thy fitees afe oadti elaporosksthinlash stenkhaying & remevaheating of 5
di scl osu I

he. pr esentiigionp it 1 451 90 A8 548 & -8 ool Soi56 5 i bllnais WA o

claimed isg d@nlTHe rpfr@g@sgas%ha&@@pmrsliu@@n@iamaé erRbd hidvagh eRMP& &1 @8 el ch
conprises: cooling in at Teast two cooling zones an arona-containing gas
whi ch i ncl ttbes b3l meiniadeing avpresstire difigrentiet ofcabost @510 SOowd of svates aptoss then of

the water and_substantiall 1 of the acetic acid: 1 q renpvi t he
condensed \X‘Eﬁérolfg%dﬁgﬁrét W@)ﬁsgﬁa% Pridagadey %‘engBai}&eg Oé’nﬂg%%g-s%r #t%a¥ti ng
gas whi &R Mrtéﬁﬁﬂwm&bgéﬁ?%wﬁic&tiy &€l af (1R tBRpbureIRRANRYE herinTBiky
butanal , and 2-nethyl butanal and which is substantially free of acetic

aci d; and Huesgteiicrpprenefileowallt bnthgiintergr ghscalsiterhethapipiethe [VaRBFL nozzle at

oot ng HieqbPofh et SyBh RS Ehst Rukdusi ikl OB B,

suf fici ent hbesig@nUeiseuhdifg shelald | Ebeswhdrem shahaigsmtocos aghsbiphgredhsHugnd
volatilize the liquid nitrogen, thereby form na@? suspensi on of frost
particl & erhavst Hegyéh dadhisgnepnes hecleaiparaiyg WiHLD it BeusHe §imedinigingd at he

oo oy BhTRO b Blog? TGS e P AR e
about -80Ca period of about 0.3 second with nitrogen gas at a pressure of about 90 psig to dislodge
aroma frost particles which collect on the exterior of the filters, with the frost particles
20 being collected in container. The aroma frost particles are periodically removed from
container is for incorporation in liquid coffee extract or in soluble coffee particles to
increase the roast and ground coffee aroma and flavor.

In an alternative mode of operation, the recovery of aroma gas can be
carried out in a manner to effect fractionation of the aromatic constituents of the gas.
That is, the aroma-bearing gas stream is passed through a number of cryogenic
collectors, such as that shown in FIG. 1, in series, with each succeeding collector being
operated at a lower temperature than the one preceding it. In this manner a series of
aromatic constituents having successively lower freezing points are condensed out of the

30 aroma gas stream and recovered. Each of the series of cryogenic collectors is provided
with temperature control means to maintain the temperature in each collector within a
predetermined range. Suitable temperature control means include, for example, a
temperature controller associated with each collector for determining the temperature

a5 Within the collector and' comparing it to a set point temperature. The temperature

controller is also associated with and controls a vent valve of the liquid nitrogen supply

- 12 -



25 4. The process of claim3 wherein the gas is cooled to a te”ﬁﬁr@h“@@%
fromabout -100C to -160C. 5. The process of claim2 wherein a suf t
anount of nitrogen gas is injected into the arona-containing gas to
maintain the aroma frost in the particle form 30 6. The process of claim?2
wherein the aroma-containing gas i s passed through a plurality of filtering
zones in series wherein each succeeding filtering zone is cool er than that

of the preceding filtering zone to fractionate the condensed frost
parti cl éank o thg collgctonaYf tBoBmMperalire ipthscendlector icbelpin treipresghlcyal. thre

aroma- cont aj ni.n as 1.s aro as_which evol ve I RG . rocessi ng of
cocoa. A’ﬁng\r@%%f 85%:;1 %@ﬁﬁfoﬁﬁ ﬂﬁ’ﬁmﬁf%aﬁ%‘?&n lg,@s %’%g“g?mggl ést %f% ?F(% (gﬁcgﬁsl. 9. A
cocoa arediles A prekbiAY WitnGRMROBHiH Yrdec@PALSE ik Ahps mmgvmaﬁ&sgmﬁpr i ses:
cooling |l east two cooling zones a cocoa arona-contai ni ng gas i ch includes

10 a{ﬂéﬁ;:@é@r,osmeesprasan@tzzé@én the cetleetor.o Byowdesisg te PEFIUr® ATQP 2arpss Wat er
and s t iall | 1 .0f . acet.ic i d; I S ter and
acetic an?gl f@gmﬁ?ﬂe()fééasul# gﬁborggad%éedgg%%%%%%gﬁ %ﬁr?ggrﬁgdggm?{gﬁﬁc}oﬁ@re:é@és an
al dehydeises xt9imflafly, & tetdnperpfuepangle coBedtBi Rytoo ugtgrat veaehive R 68,

but anal and which i1s substantially free of acetic acid; and 15 recovering
t he coccogbigh épaicasen il Rewpigimidhsitiogen ¢b &wasrabRerds, dheneby aeRyeet then. 10.
The CO”RQ&b%JaBI}egﬁ ﬂ%[ %ﬂcgdr wherein the conposition is further prepared by
inj ecting*liqurd nitrogen into the aroma-containing gas and at a 20
tenperfat ure suf fi cTeRtact@agotdens of fongrtatpas Witkihege onestbhenables a
aroma-contai ning gas and volatilize the liquid nitrogen, thereby formng a
suspensiTHRRST of COBECtRES 10i ke easnpeiedhin F%g’ér@ngﬁm%’#ﬁﬂi HSUSGASFIVAY IOWET f r ost
parti cl f reln: t ticles
For t her “empgrends JheTRy HRUEe SRARIRLLL BP L AE e cEhdichels of B efidh
conposi tdaen is substantially free of acetic acid. 25 11. The conposition of
claim 10, wherein the at | east one additional al dehyde conprises at |east
one o¥> propanal , butanal, pentanal, hexanal, or benzal dehyde. 30 12. The
conposition of claim11l, wherein t@gggﬁégﬁ@@t one ester conprises at | east
one of nethyl acetate, ethyl acetate;=2-methyl propyl acetate, butyl
acetate, 2 pentyl Abetmieatior iyl be3fumhbhydfidadtiyr afarend- wethhfbHdwingt vyl
acetate, or 2-nmpthyl-1-butyl acetate. - 19 12 MAY, 20Q3, 13. A cocoa

ar o/ f |ewl%%e§wg dn deéhlpahf: @Ff‘rp@raé@ac@]a’ th¢ 6QPPYAds;agdRe compositions

20 used in the methods of the present invention, as well as their utility. The examples are

representative and should not be construed to limit the scope of the invention.

EXAMPLES 1: Analysis of Aroma Frost Particles Prepared According to Invention

Aroma frost particles prepared according to the invention were analyzed

25
by purge and trap GC/MS. Ghana liquor is high quality natural cocoa liquor. The

aroma frost particles were suspended in a carrier of either lauric fat blend or glycerol

and compared to cocoa powder, and other commercial cocoa flavors.

30

35

- 13 -



whi ch have been condensed from a cocoa aroma-contai ni ng gas,
particles conprising an al dehyde m xture of 2-nethyl propanal, éZer(ﬂgm
and being substantially free of acetic acid.
14. The cocoa aronma/flavor conposition of claim 13 conprising: water in an
amount sufficiently | ow enough to inhibit separation of the conposition

but anal, and 2

froman oil

met hyl but anal

or fat carrier and to inhibit m crobiological
| east one additi onal

gr ow h;
al dehyde or1g¢ster in an anount sufficient to inpart a

sai d frost

and at

1 o cocoa or chocolate flavor or aroma, wherein the conposition is

substantially free of acetic acid.
the water conprises about 80 to 90 wei ght percent of the conposition.
16. The conposition of claim 14 wherein the additional
| east one of propanal,

at

but anal ,

15. The conposition of claim 14 wherein

15

al dehyde conpri ses

The conposition of claim 14 wherein the conposition includes an ester 20
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acetate, butyl

3-met hyl - 1- but yl

acet at e,

| east one of nethyl
2- pent yl
acetate, and 2 methyl-1-butyl acetate. 18. The conposition

pent anal , hexanal, or benzal dehyde. 17.
acetate, ethyl acetate, 2-nethyl propyl
acetate, ethyl 3-nmethyl butyrate,
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1 1098 () - 75dEMDC! | &3F109&' () - &@! 109%& ()-10' $10%& ()- & "109%& ()-L- 9! 10%& ()
-+ 1098 ()-3bCI 1 114"10% & ()- 0& Z10% & ()- 10 10 10<10%&' ()- 37SH109%& () -
&5" 1098 () - UG ~<bC! $10% : & () - |

"10% *& ()-!)Ls@10%c& ()-!)Ls@10%:& ()-3 10% & ()-Y& "10% & ()- R f

| dEbC! 10% & ()- 10%& ()- & $10% & ()-10% & () -"10% & ().~ F 1 10% & () -

Y111 7" " " aBbCl & 10% &he)aroma (compasitian (Of g mysaier jrovifdes increased cocoa droma

FLO% L () #?%Pq%cﬁ) 4 Wf}%}%‘é@ﬁ@% cEéé@?%@%%d %E? ot - ebulits varied with the

10% & () - SRYRVBAIBINE O(th(ﬁ#?- DoBaBasiA tenip&is@m%o =0& ()- " &z10% o0& ()-
100 10: 10:$<y10% & ()-8 110% & ()-" 4(((1)))aB. =1 1110% 0& () - L#10% o0& () -

"10% o0& () -, #10% 0& ()- YL! 10% o&' () ! | | |
: 8 08 Ehndind Bk () -1 F! s$10%

Z" 10%00&™ (xR +4a?_ =) |
()-, ! 10 0 = =

10% 0& ()-0@10% O&' Qne 17310%@& ' rdmY fﬂasﬂﬁfépan&d(a):eordmg to the mventlon was

+10% o0&’ () -LY("10%0& ( - xmbCl ! 1 &Z710%}| & L&g 10' o

10' 0<10% Oguﬁd Withobg WS( 9£ l@gngé%@gpct §o make an aromat d fat Separately,

s R S o U g,
10%| & bt QYvehaked ks #tR8eHI&Ke (spbstitute. 1.7 grams of arornanzed fat was addcd to a 300

1 10%] & () 336444 5@ om0 (210 & ()| YCHLOYE! ()L V(#1091 4) & () 85" 10%]
& () - Yot 108BAR; béschl TEORRIEY - WIB 6T 60 RFPeIcs  THj0ufaitiopal batches ‘were

3s!10%}| & | g

1094 & ? bepafe ‘gﬁf{% ?)g('g&?g%%ﬁk%b%ﬂs of PERBFEY 185 R b O E™ 51ty
104| <10%4| &h(() 181-1 tlix(&%tlaﬁp(e)s -waZ#10Eded {1 taki® Gnd :foynd to be significant in flavor
; ,}’\’?b@ " 109 & 1109 "10%Z& () -F$ O(VZ&' ()-'F$10%n& ()-!), " 10%&
()- E<1‘EG_HDE%%@%‘ dg@&af(t)m" @5@?3%*&(‘)@ Fﬂdl aroma
1092& ()-""10%z& ()- 1 "10%& () -
s!109%Z& () - :fV¢>>3???O@Bb@ s/ "10%Z& () -ss-F10%Z& ()-s+3"10%Z& ()-!(:$10%ZZ&
()-" & "10YZEEAVPIEVE ORI E ¢f) CO@sama@nma Frost in Powdered Beverage Mixes

Aroma frost collected according to the invention was added to a cocoa

20 powder in a 1:10 ratio. The aromatized cocoa powder was added to QUIK powder and
hot cocoa mix powder in a 1:100 ratio. Both products showed an increased cocoa

aroma release.

EXAMPLE 7: Use of Cocoa Aroma Frost in Ice Cream Coating
25

Vegetable (hydrogenated soybean) oil was used as a carrier at a 1:10 ratio
with the aroma composition. The aromatized oil was added to a standard spray
chocolate coating. The samples made with 1% and 0.5% aromatized oil showed
improved cocoa flavor with an added fruity/sweet note. A paired comparison test has

30 been carried out to evaluate the 1% flavor addition to two different ice cream coatings.
In both cases, the flavored sample was recognized to have more chocolate flavor than
the control.

These examples illustrate the successful uses of cocoa aroma frost in

35 various foods and beverages and as a substitute for chocolate or cocoa flavorings. It is

to be recognized and understood that the invention is not to be limited to the exact
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sufficient to condense frost particles from the aroma-containing gas and volatilize the

liquid nitrogen, thereby forming a suspension of frost particles in nitrogen gas; and

20 recovering the frost particles as the aroma/flavor composition.

3. The process of claim 2 wherein the temperature to condense frost

particles from the aroma containing gas is less than about —80°C.

25 4, The process of claim 3 wherein the gas is cooled to a temperature from
about —100°C to —160°C.

5. The process of claim 2 wherein a sufficient amount of nitrogen gas is
injected into the aroma-containing gas to maintain the aroma frost in the particle form.
30
6. The process of claim 2 wherein the aroma-containing gas is passed
through a plurality of filtering zones in series wherein each succeeding filtering zone
is cooler than that of the preceding filtering zone to fractionate the condensed frost

particles.
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