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WD 2004/ 016345 PCT/ | B2003/ 003612 1 PROCESS FOR THE
PREPARATI ON OF FLAVOR OR 5 FRAGRANCE M CROCAPSULES

wdemwhniacad Fiel d The present invention rel at esSP¢DIBR2063/003612

perfume and flavor industry. It relates nore
particularly to a coacervationd process for the
preparation of mcrocapsul es encapsulating a 10
hydr ophobi ¢ flavor or fragrance ingredient or
conposition, the process being characterized by the
use of a novel and advantageous hardening agent
containing a pl ant extract rlch in phenollc

conpounds. PIACIENSHOR T [ )

easily used by the foad, flz {589 apce

i ndustry. The pro proyed—Tor—ercar sul ation
may i ncl ude dehydration technlques such as spray-

drying or drumdrying, spray chilling, extrusion,
ldcoating or coacervation. Cbacervation al so
calle - - n
cal | CoNARHERHS PR FERSIC O SS: Fad BB 8 mor
padcdanato @Ebdﬁﬁt@ﬁt@&ﬁpmbésnfﬁ th@preﬁ&am)mvf m&rocapsules encapsulating a

0|I-conta| osc i ¢ capsul es, the encaps Iatln .
hydraphobrc bﬁt“ﬁ’g arg P& ehy’a%rs P COMPEFIHOBHARE  RroceSs  being

élgt[’aﬁﬁéﬂzgﬁ %yttﬁe heool ho@[‘ %@mﬁta%%s%?d@nﬁqgadg@nﬁ@dﬁ%lﬁg a plant
out e"oll as nucleus. The encapsul ating colloid

ertaet i ini phepolpr eongpionndshi ch nmay be conpl exed with

anot her colloid having an opposite electric charge.

The coacervation process essentially involves an
BadaRbYen®@NAGtei n sol ution which 25 is mani pul ated by
changir ng the physico-chem cal environment (dilution

and/ ofncapaylatianis atterst easiy U$Q§‘ byethe feod;, Hayasd fragrance industry. The

rat I
GBI LRSI HEOEROE SR BRI sy
d}iyﬁigejrrdxumtdSymg,@p@lyeﬁﬁlhng; emumn ambhamoamahmtg dricbycervation.
mﬁth oIvents AE ervation ocess can be "sinple"
ﬁ%ﬂe@saﬂonw t?éra%ls%ﬁlsgﬂ? 60 eRaEI080 1t rfp [Veavell known

15% $oM Gh&pBlRkR Ryldphisid 1tq<a1c{so IAD QaBSPRIE pHRbLs allows to
%ase separatlon id Tak king place. The latter term

pztesndg rak-emtaihing UsBTGEORC Sapin, dwpcmaps;ﬂeymgnaatged bing a gelled

ol E@L%@%aﬁ%?ﬁe#@%wa“ﬁ% OGO F AR g ensey abou
(OBIBIaS | AlolUsOTHE SEfatkinaScIRRN ikiial USSE irbReh ivhich may be

the literature. 20047016345 PCT/ | B2003/ 003612
complexed with another c01101d having an opposite electric charge.

The coacervation process essentially involves an aqueous protein solution which
is manipulated by changing the physico-chemical environment (dilution and/or
adjustment of pH) to result in phase separation of the protein from the solution to varying
degrees depending on the molecular weight of the protein, its iso electric point and
compatibility with solvents.

A coacervation process can be "simple" or "complex". The former designation is
employed when a single protein is used to form a capsule wall as phase separation is
taking place. The latter term designates the use of a second oppositely charged non-
protein polymer to bring about the phase separation. Complex coacervation method is

widely practiced in commercial processes and has been well described in the literature. In
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2 particular, US 2,8.00,457 and US 2, 800, 458 di scl ose
conpl ex coacervation in a very detailed manner.

w@Eenennd3ky, a coacervation process conprises fBRUIIHE206/003612

steps consisting in respectively enulsification,
coacervation, wall formation and wall hardening.
Therefore, a 5 dispersion of oil droplets in a
solution of at |least one colloid material is subjected
partiditlart USI2,800,45A ardi UES 2r800,4 38 disolose sbmplixopdagervation in a very
ont aj ni ng capsul es (coacervation). The <colloid is
@Pﬂﬁt?‘ 1 ed (wall formation) and is finally _
har degrgeaNy, Wat@iceivae) URbdds? @dmptifesd fRA1 Basigé® thBisting in
capsules are highly resistant to heat and noisture.
Kspectiyaht srewsifiedtipn, caagervakom evillfgrmatiop apd meilldardening. Therefore, a
ross- i nki.ng. t >0l | i tyi ] he: :
daPSion Sl 5 5 RABh GnaE8 oRERDAR Rk subjected to
groti@i or ptlaadjuethemtuto formooiterople @htading tcspsulpse@usacervation). The
solubility, is critical in encapsul ation enpl oyi ng . -
solddiinfurhir EleddipriPTBRARY 9By SRR eRY Widk-igfolubilized
g{;%\gl)ﬂ? BreR RyIElsARs hRMIBhY 6N HSt 8 hedt Uh@bR)id8RY 8fre particularly,
ver, the latter conpounds present the drawback of _
Hei haglenmg stepasnaisistsdy croasHioking ¢heipodldidahcaating praseffcomi the emulsified
of m crocapsul es.to.be pncorporated in foodstuffs. In
B Bl Rar B o Ao nl APt oy ded Bty RORRst oy gt s aqueous
BREbiliYy, 46 &dtidaDirC@REF IO RfplSREL HiDREn ahd iscoh@@@ichal$ performed
chem cal to handle which is noreover not permtted

by itheapgsl olcan ploekydesuch ae farmaldghydecor gutpraldchyde. However, the latter
Q{)ﬁéﬁé@?& Ig}!el%%ntitlﬁee&rg%b&%eofoofei.nﬁhg)‘ég Xll%ri gltegg%lgl’o? gﬂsed in the production

e rror art

3f Bldodapduldeschd hesrpohted ofosddtuffik ilh panfculzel gluiamlishyde which is
neans of an irroid conpound. On the other hand, J..
displapedets MOStl HsadgnESOReTVHIOR BIREESEES: &5 aé@é"}fg@‘is, chemical to handle

FHAPES InofDvePndt ﬁ%ﬂﬁqﬁ@a for gsﬁ&nb%lmtgee #k United States.

protein-encapsufated ol |l particles by conplex .
coaceAltatratives toMhbe exsparftdldehlyded kavet beesesuggestatt s the prior art. For

E5BoL VG BIS8 shle E.GaBIEM, BF 2l B RS of an i
BIRbAInD. ORehd othéinkiat K8perkehNth BEaIN5igBedindyS §2039,910, suggest

the protein shell and subsequently enzymatically .

an enzymiatia erasgrlinking of peoteiatepcapsulatgd oplasiiples kihgamaplex eeacervation.
vi de. I ' i v '

DISY b RASE B A00RL L1 hE8s PRV Bpubli of  compin

{detvatepfeilemistiqieal Bichancypsalatednd arpeotein shellyehe Yatter being stabilized

controlled conditjons to yield consistent resujts. .

Eeh @7 P e, ProIRGTRY 286 sulbseiaty e EasRlY 659S RIS i the help of
i opStAdeu |l iclek N | r i

PR Bl BB BT e i DR e

appreachiis expérfsaes hardriooehtrglofromi @ pracesst prent of view and requires very

%g%%@%@g&%W%Q%S%Xégkg%ﬁﬁgﬁ Wﬁg%bgr8¥|2:2%I: or conpl ex
t ype, Therefore, finding an alternative to known hardening agents, still constitutes a real
need, in particular for the food and flavor industry. |

Now, the present invention offers a novel solution to the above-mentioned
problems by providing a coacervation process which may be of simple or complex type,
and which uses as a hardening agent, i.e. as an agent capable of insolubilizing the protein
wall, a plant extract presenting the particularity of being rich in phenolic compounds. This

novel cross-linking agent unexpectedly proved to be very efficient and easy to handle.
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and which uses as a hardening agent, i.e. as an agent
capabl e of insolubilizing the protein wall, a plant

weximantd4presenting the particularity of bei ngPeT/tBR003003612

phenol i c conpounds. This novel cross-Iinking agent
unexpectedly proved to be verg efficient and easy to
handl e. WD 2004/ 016345 PCT/ | B2003/ 003612 3 Mbreover
it is advantageously not submitted to any kind of .
Meseaviestit sradvasagequsle gat sybstitied togmykirdrof pEgEeR fom a legal point
gpngounds have been described in US 3, 965, 033 and US

- 803: 045 as bei ng useful in a coacervation process.
Howevehendlid dobgpopiididess agerlideskibs®th US 3,9655@33 &nd US 3,803,045 as
docunent s, such conpounds are_added at a stage .. i
briBg HFivy IR HeCORaPIyaIt BTOSESp P&w%éné%@g@qe?%&i%clqsgd in those

i b the

B A Wb e N R R o B R A ERE ARy 26 and
Foes-Bfiking is warrigd cutrevith ¢oryentidnal peideningragehfasuchy ag fpmnaldehyde,
des rib%d a c?a vation process wherein a plant

@fFﬁQ3W'ESﬁ%?”géﬁéwvﬁenolic conmpounds is used for

har defth&i@fode; deldduieti frowpihke. pridrerrPhaC@®StatOtedchiBed a coacervation
present invention thus provides a novel and efficient

pocessi wirerein a plantpixpéteromirisingpphenphigy cerapoundy ésugedfRy hgrdening a
st of oacervat | [ ! ilLitate .

B’i"%ﬁ’ér atl{a (;Igw rocr:re]s% ngfgepgfﬁgénz 1\§\%?ngﬁgctg§]sagfé)vﬁc{e§ a ﬁo&eli] @nd efficient
afllivtidi RORO pRblenusLithproving dietdresgH mkirignstéphef £ @aderantibn process, and

flavor industry. 15 Disclosure of |nvention The .
fagiisates ghe rrseraration; gt AnicEnsearyWest Wifhe RSy Plﬁn&geously used in

@ﬁﬁg@aﬁh“ﬁgﬁgﬁ5?5§9ﬁ§ &hmﬁ%SiC steps of enulsification

r dispersion o rophobic core material in a
protein solution, coacervation, wall formation by

cooling the coacervate, hardening and finally
QﬁﬁLﬁﬂigﬁglﬂﬂﬂ¥¥§¥ocess is characterized by the fact

that fhe iRRnheRN irBigest8A kSaceAalib® EnbisulMon FPod¥BANSnHrising the
a plant extract rich in phenolic conpounds. The

baswesicpoaf amslsificetien es dispersioa ¢fi & hyérapehie sotehaategplein a protein

roduced b hi s CEeSsS. 71 e
DR S P ST L RSB Bt o vty
arrihgaBlis pforedsiiebhartacdetized bydhe Gice shao thelyaidenpipodiersis carried out by
material, wherein the gel]ed walls are cross- |inked

E@mﬁéﬁﬁ§ﬂﬁﬁeéﬁﬁﬁfﬁ%ﬁﬂﬂEHQ %ﬁﬁngﬁﬁﬁéining at | east one
pl ant Tﬁé(h{v@ﬁ‘triorpﬂglpf atest9 thgﬁliéjgpﬁishltey%@ af¥ produced by this process.

unsubstituted phenol i ¢c conpounds.” The 1 nvention al $o
Tledsatneisrdcapsalesdthogelfed rwallssdlauogh inpilevylap vatigit pgotem which at least

L DSk S B30k SRR, BN SO LI o
linked by means of a hardening agent containing at least one plant extract comprising
substituted or unsubstituted phenolic compounds.

The invention also relates to a method for insolubilizing proteins in water by
adding at least one plant extract comprising substituted or unsubstituted phenolic
compounds to a protein based coacervate wherein the extract is present in an amount
sufficient to harden at least a portion of the protein of the coacervate to render it
insoluble.

The invention is thus provided by a process for the preparation of microcapsules
comprising a hydrophobic core material, which process comprises the steps of: a)

emulsifying or dispersing a hydrophobic liquid, a solid suspended in a hydrophobic liquid
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conmpounds to a protein based coacervate wherein the
extract is present in an anount sufficient to harden

wa@tookeasts a portion of the protein of the coacECwH2003/®3612

render it 30 insoluble. The invention is thus

provi ded by a process for the gpreparation of

m crocapsul es conprising a hydrophobic core nmaterial,

whi ch process conprises the steps of : a) enulsifying

or acbbants iarsyhetiomyafrap frasthone Highgmioktcular ssight ptipe hil@djecting the

i n_a.hydrophobic |jguid.WO 2004/ 016345,., .. .

S 6 SFae ob ! 1 S Pl fER" At endlpr g agiustment to
he@ste O6ReRagbn TOCEesdIHg HeicHhderRitOF@nRd; frdhh step b) to provide wall
subjecting the enulsion or dispersion obtained in

Sorapptign afomigaeeapseley ud) gddiagct o topmerdiugsefneistwees 15 and 30°C a

e ti o) e I e vat I
PAPAENE SRR B YR [ Rorvo) BB A, MRSYERAGEIAE Sy o asaing e
miktuectopatleast 48 o fadsh thg cafss-inkgpetcabhlr Ehidfpréxebing@haracterized
15 anc{1 30C. a.5 hardening age(gt to the coacervate to ..
& thes thei hagdaning aganf uiedrifsteP Hirgniginsayileast pafgplanfeextract comprising

Bstitfi&d §UnsAbst i8S bhétB il cbBpddras sh the cross-1inking
reaction. This process Is characterized in that the

har deBiynghigly emleadardweightsprefeinl) we aneaai here ait ploges twitne molecular

| ant . extr.act co i Sin st or unsubstituted
%ﬁg@%f@&ca@g%wﬁg%{be%veegﬁ@ﬂgﬁgc;l L@ﬂ%gr wei ght protein”
we nedhe Reme acdé Qhﬁérﬁhlweh&bn?zﬁ@h@@wpﬁébic Jlﬂ;(l);wn%lﬂérials which are
typically conprised between 40000 and 100000. The

valalg subjeeted e ersapaulaticanabraseersatingd ao pedss solidger wlids suspended
' I: are usually subjected to
e @é@@%b@h&@d

ation' by coacervation, as well as solids or

sol i d$he prpeadedt uded intheypds@p@Rokling W@ithélinvdittordoasitutes a novel
extract, used in the process according to the invention )
WAs L9r pelubilizng, e pratsingpalhel £ enednswiatedi hidznhgbicrrere material,

%rggir‘é‘ﬂ NoyebdceRatiBh. @Hfs@-@i%ﬂilngt &9a Hroepho plllt(;(ia:f Efﬁxle rjc]gﬁcée],;ncy of the

erial’, prepared by coacérvation. Cross-
propiwteréapsulgtedrdoré, dal pattoqulaefibi dfs ehaynosfabilite If a protein wall is not

tei.n-encapsul ated cor [ rticular foy it .
O S FARAIRRER! SO sl BRE SUA2EON b S new barcening
e@f Srstd RKESdingh® ) ind@htorS MAd bn¥isting RPtat PRAJOSHY Blint extract
esired. Now, the new hardening agent used according

eharacksizedvent the nfagh dheto s icemprisesoingbstimeedt opnabptitated phenolic

ri byve~t.he fact that it conprijses
S0 SRR SR AR S gD e aer
geeione The delyvepy oysteing proeidéd by ertprycess beg-debditbed turned out to show
£r otejn fornmed after gelation, The deliver

wel | .
eV iogi YR TBgAeHY BF &eges@awé@bﬂ@éeserrqa%eat@cﬁ rqegtpared with
Phfitidrl §70%hs Bro¥&lidkdd Wi gl%%a'reﬂge dg%%&%‘? \jﬁ\ﬁle?{]rogstﬁnked walls of

core material there-encapsul ated,” conpare
the microcapsules present a good thermostability. On the other hand, the novel hardening

agent provided by the present invention presents the advantage of being non hazardous to
handle, of low cost, and it does not require rigorously controlled conditions in the process.
Other advantages of the invention will appear further in the description, as well as in the
examples below.

By "plant extract", it is meant here a botanical -extract, an herbal extract or yet a
wood extract. Non limiting examples of botanical extracts include for instance oak bark
extract, olive water or even cashew nut shell liquid. Tea extract is another example of a

plant extract suitable for the purpose of the invention. All these extracts comprise a
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traditional systens cross-linked w th glutaral dehyde.
Mor eover, the cross-linked walls of 25 the

woranooapsul es present a good thernostability. PCnE20e3/003612

ot her hand, the novel hardening agent provided by the
present invention presents theg advantage of being non
hazardous to handle, of |low cost, and it does not

require rigorously controlled conditions in the

penaia ssnounOoli snbsiidvtad toa gesubsfitutddephenvba compownds| i.e. phenols, their

ear further in the description, as.well as in th
SREeues vl Gubs B Phepits By et quipditsey pophenols for
hessca botani cal extract, an herbal extract or yet a
wood extract. Non limti nfg exanpl es of botani cal _
ext r adn & parisilagemberdimensafdhemvertionberdawilkbyeeag étplang pxtyact suitable

ter or c e ell. l.i i ‘ t i .
15 e SHE RSP SRP oS e, JEPr bl protincos
peidpOes efatdriad ik roriddllgnextictedt fiemewesd,r peferalslg npiedhs evood. It is
a WO 2004/ 016345 PCT/ | B2003/ 0§3612 5 certai n anount

gescaiiprt by tur'wgtaBrer RSBy andt raerapenbhRICR S myimdair, New Jersey,
h %@9 rFP R3O, Eg‘ﬁéﬂﬁ% L) ent Qlse Rl B Hiel ﬁﬁ&ﬁjﬂng off meats, fishes
pheriol' s Tin, q no or

0 such as van I nones or pol yphe
amd bthacpresdrvesaanphtota lessenextartiio daverbmpbsitibes fonwmiisticngf caramel,
ne will use as.a plant extragt suitabl 5 for.th .
BRGNS g VBT (R B PR o Y Yol gnepus sidkiract is further
AlenBofRf BHeRS st a5"svke! 188 dsrodd@s Sich BRinSeafBAET A This extract
is originally extracted fromwood, preferably birch

perodrisess injparticylas cpinpeends puch aspuatageldémathyl Ruaipeel, 4gthyl guaiacol,

r nce. . m i L, er 69, .
Fﬁgg%)ﬁb%ﬁa}%& as 1grll’n gl\@ taﬁleogf\? grvall}ﬁlt;:;%rn\e}di %ﬁ%l'?mf;“g)f ufaljgne,  aceto
vaellbden vaupemg, H-isoRgiesol, fA-Boeszendlndyahfisll 4pmedst wefingol, 4-ethyl
and to a lesser extent in flavor conpositions, for )
prnERbi dnprepylc avERee., Soingaldelidsc of €ArPraniew SYFagrRg, o 4-(1-propio)-

%ghgi-- Enyf1) QY3 4o I -4V LRIpESYIFS | & XUEG%hyI) syringol
s Fur t’he@%nﬁ%ng‘gﬂ%s’ %e?yhg 882%?61239@‘?”,0%34? #’Irrgf\%o?’) SYHREo
andqme.tm%mng)_lsuch as meat and fish. This extract
Z?gtr S&E’%}gﬁ{' 1g) %qretnhgégé%%%ﬁo%ggegﬁgg%ioﬁg %grpgfyo‘g%ar!ei%cao'lshloke" flavor
Buskaa®h hatRAingl dgbnt #h-the cdHceRiaBdn ¥REs! BRTrganoleptic characteristics
éét&llzhgr opi o) vanillone, aceto vanillone, eugenol,

S

drigehdiic coreienerpagleted] in pasticnlag s flavorde thegase of a flavor oil, are
[ [ 18- 5.SYLi 4-Dr QRY:h . SN I . .

YRGS b L e K Ml 0ot PaERR he St R0 rofjancous acid
pAsséRgOIIRI] HavoZing PEdRRYYs )as Syenitioged in refefdnke READOKS $uch as that of
syringal, Z-4(1l-pro ené)la) syringol . and acetosyringol . )
P rAtonden dt fureed apt Bab iﬁ‘?@)fﬂe_ fvOF FenQtrRASPRIYShIn Hignng) delivery
é’%@hﬁ eRos&linREPYSh th I SHEdiedtS T &fhvata l% tqfénﬁﬂlfg(pérg&f]&iven that
i'n the coacervation process, the organoleptic
Idnad ambke isstiscdassed as being very strong and hard to mask.

In another particular embodiment of the invention, the plant extract used for the
cross-linking of the protein may be used in conjunction with tannic acid.

In the process according to the invention, the hardening agent is used in
proportions varying between 0.5 to 2.8% by weight relative to the weight of protein used,
on a dry weight basis.

The process of the invention starts with the emulsification or dispersion of a
hydrophobic liquid, a solid suspended in a hydrophobic liquid or a solid, into a protein

solution.
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20 of the hydrophobic core encapsul ated, in particular
its flavor in the case of a flavor oil, are

wa@dwani@ageously not altered. In other words, JdrEpPIE2803/003612

the fact that pyroligneous acid possesses itself

flavoring properties as nentigned in reference text

books such as that of S. Arctander, it turned out

that the snoke flavor is not percei ved in the final

deI i vélsynergwgcéﬁb@‘fﬂaéjgth pimkdel and chmples qogegredioanean be performed
P a.m %dv ant agfie%le é)ré]slé 1%v cfﬂl%)ﬁpﬁe z%n%} }&%ﬁ’lotdhiﬁ{’OlVgSS e addition of a

ery strong

Rex Qolt/éht@%hothbﬂd&ﬁmbzﬂ&hawﬁpe&ulfaf sttt Wﬁl‘ﬂtprmémt Pezulting in a
invention, the plant extract used for the

PYOiRIB r;qhnf(qqq@rvg Phase. ppgt@prpthgy ay, lggeeaoqnﬁlex coacervation process
dj

FHPYE5 S b L300 ) bl RIgRES B GKPLShitte

plicogesr of dres prodeiy i mglebdeyyeresulind it Eoﬁ%via;c wahgahtneutral polymer-

relative to the weight of pro n .used .
Rt Comay T BRiE nSbEmain by (HoaR rAdupls Subfign pf protein
EB@IS%ESCM b&@tn‘xé?&lﬂ rthéilélﬁpﬁrﬁﬁﬁl@ﬁn@fhe%m\ﬂédgﬁ QRMRARI Lueous solution
''quid, "a solid suspended in a hydrophobic liquid or a
ebamdmc ipabyones, pr bediva sobsions mas . bevmcgnmi/ migd4md the core material

3/ 003612 .6 .As ned bov bot I
BT Ap a5 o Qo PUR e T B sePP YR byt P e comlex
f:da@@iﬁa&g tBe B eeRdyedNMENprtitular] Ngurh OAFadiC, nﬁidlilﬁﬂ alginate, agar,
i nvol ves the addltlon of a non-solvent or another

ereaeren, eahexseripe edlujose. gtuminobiagrigte 19T pebipapsphoric acid are
c h

SR BB S A ASIEORER KRLA B3R, Qb e el

kivevmaldi ligety ddscibesicio smaiprigpot ifdrahstarck drydetin fo Sypﬁe fin "Utlllzatlon

ion t utrali c es of the.protein. .
i Cegmaaced  BGRpiTn Efcsedas ol Y06 WP Siho, Aplrican Society,
eR4p Ter roogol ymer conpl ex. The mixture may be made by
form ng an aqueous sol ution of EéOteln enmul sifyit ) )
the cSheprottie s anl ess¢ndrabelamentef t nmgssméorémglt@ itiminvention, as 1t
WI}}) ggan aﬁqgﬁoy %Sll‘(l) ouéeﬁatg oglal dg m L gﬁd&ltl%({%ﬁ drg%le{sh%efore being

Rat&fed alUsel 6f ﬁmﬂuﬁzl fot eftaphiesitinnis liAiledaat Oérsml@qirkﬁﬁi‘ﬂy due to their
that reacts with the protein to form conp

g@h@%mquoé@blwwha@c@ﬁﬁwy Eaese|char,§aﬁe{lﬁtw|aaf‘r ma@l@ﬁ%ated by changes in
f/éfr{}g{'aﬁlr y Ctgcilﬁ%fl@ge%on@g@&elecﬁ:& eARRRIANa second solvent or even

poxy ul ose drum pofyacry ate or
mﬂlzyrpg‘mpbmtmn acid are suitable anionic polyners for

t he of the. i nt Bot h
knowﬁ 0 es g e O P e ccpt athelpider ph o0t fo 100000,
E)%Qﬁﬁlat;%mi)@ﬁ‘ﬁl&t oBRE InveeRtionithd pAAdih ¥ed B Be process is chosen

ervated Flavors", Proceedings of Flavor Symposium
ﬁommu}nms@mg ef g,e,latln and albumin.

Preferably, one will use gelatin. There is no particular limitation on the gelatin that

can be used but it is preferable to use gelatin having good physicochemical and chemical
properties as typified by good film forming ability, the nature of an ampholyte, the
controllability of the quantity of charges by pH, and the occurrence of the change from
solution to gel at a critical temperature. Stated specifically, any gelatin that satisfies the
specification for use in the production of microcapsules may be employed. More
preferably, a gelatin having an isoelectric point of 3.5 to10 and a bloom strength of 225 to
325 is used.
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Chap. 10, 1995. The protein is an essential el enent of
the process according to the invention, as it wll go

waoinaeniqged ati on in order to forma wall aroundp¢E2003/003612

dropl ets, before being hardened. Use of proteins for
encapsulation is limted but versatile, primarily due

to their 20 gelling and solubility characteristics.

These characteristics are mani pul ated by changes in

t enpefdatane emypdime dif tthe Anventian.stbe saee meteyial & be shgapsulated is a

igl}f{i[%l P rﬂag%r;’ S%%Fgréﬁﬁlar E#Bﬁ\lnge{ﬁr%af%g{ B erx%%irsgt{oﬂgTﬁé‘{e'fms "perfume and

tisporciagtedient ot tvenmisitien "ofs w€DREeintard AEHAHA to defindla vanety of flavor

particul ar enbodj ne f the invention, the protein
a%%oﬁfr%ﬁawemafeae@s%p %g%c%@a% angls syrthgticoprgips- They include single

G&lﬂ?bﬁ{dsrﬁ} Rixnge! fld prorbd G RY RV ntiSN @iﬁef)ﬁﬁidé inOfMrticular delivery

Wi use gelatin. There is no particular mtation on
s¥ysterg édratyidnopthiobitc vobadite drdalbideeadninenents in lsqupd éfrer. Speafic examples of

355850l 19, B0 AR n Y SRR ERFG) i EDEIHGS Handvook of
FheoP dlgtede@t, msam@opy&s@; hhtﬁemcpwd aldjumbis! 1947 89 M.B. Jacobs,
t he quant i t]& har ges t he occurrence of

editedc hrnyen Q§Fha1$b §b|P@rﬁum¢ esl didgvon Chemigdls jhyaP. Arctander 1969,
1?%”]%%15%)%"&%&:?' St ésczﬁ{? Iv)éil lﬁg%n 9(? %}%t epso'ilgﬁltl ed in the art of

satl S%l ‘es’ t Speci 1 on use I on
pérfurhingo (ﬂapdmﬂgemdﬂm’yarbmaenmg myoadnndvmredqu, efee loébmpartidg an odor

B¢ o Reigfo s gBnpgerEady vi't%tgg@nal Pestng DYoRRed, or of
R ROAARAIAIR: e bR RS RBRAIHSERRL Of (he

i nvention, the core materi al encapsul ated is a
per f uNetugal etrastocan alge bdicecepsalated iptortheisgstam of keeviovention ; these
erfune and,. fl avor redi

co oslitla e nt .

PTR e P RS CETR s TR Sredite s B B Fohdivtn ofls, or
Mtfdeetel, Bintfdodygvanish 6r Edsatiah BEEoMRLIRS dndlspiced, aBohb others.
natural and synthetlc origins. They include S|ngle 5

conpoﬁh@ﬁr%pﬂwnﬁpﬁh@romﬁéncupé@é@gt OFf Commmesition @t ¢umpresen between

d A'bgr‘i?’ﬁfi‘%l—g @Ht'n?erto‘ﬁ?éévé! ﬁé’ofrﬁ%ﬁ%ﬁl ddforhydmph(’b' c

e conponen I qui m Specific
ex an‘prs prcesssafcthe émeptioe i ssorayitdbe fo@lﬂlikﬂemdapilhalon of other core
current literature, e. g. i n Fenaroli's Handbook, of

Rpisyals thaypabinaing ot flayoung mepedisniss 4t candipnysrdiorcinsigage to prepare
ka!%y%ﬁené%ﬁ Ha¥mMeBrical Sme 1@91&%%% Ry Van Nostrand

: Pér funme and FlI avor em ca Ar ct ander
1969,Inlt‘blel\mnd>rtd step ,of Khe) praceiSAYL th‘Ehesmtmnbﬁteame]smarc& dlSpersmn

bl RIB $0n 005 RG-SR B bt BB im0 i
d@)h@fﬁ%ﬁ(ﬁm. "ﬂhe HfirstOfivol SIEIRAI hdveGo ¥R QAN out at a temperature above the gel
point of the colloid material used.

The formed coacervate is further cooled to a temperature at or below the gel point
of the protein to provide wall formation of microcapsules. Typically, the temperature is
between 5 and 15°C depending on the gelatin source. The cooling rate is usually
comprised between 0.25°/min and 1°/min. The plant extract constituting the hardening
agent is then added at a temperature between 15 and 30°C and a pH preferably between
3.5 and 7, and finally gentle agitation is provided for at least 48 h. The plant extract

components thus react with the protein wall and render it insoluble in water.
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and/or a flavor or taste to a consunmer product
traditionally perfunmed or flavored, or of nodifying

wWo b@4o0cas and/ or taste of the consuner productPCNEE20034003612

extracts can al so be encapsul ated into the system of

the invention ; these 15 inclBude e.g., citrus

extracts such as | enon, orange, line, grapefruit or

mandarin oils, or coffee, tea, mnt, cocoa, vanilla

or es&smripbcess charadfterstich wilhhel spysifdessin thenskgmplesn below. Variations

b el AP Dhg e ROGD GabR g8l Sl Bl yipin the ramework

vEighhvdnBbal Theeddseriptid orehgbdsicodtedr oftted Prodsdf tHd@ivention should
process of the invention is also suitable for the

dwe apt be lterpretesk asdimiding disriavensionnes e pkiBedperppnin the art knows well
Redhitilen g)rértrcluﬁy O\K/éﬁgoil* Q%fgé Nk Sthf_:r:;ﬁr ERY DRASEH LOf alter the
fnetance t prepare - delivery syste Por.

piventiacehsractal as ohg @e armatdeaingragesdisedefined bbovehie uset diod instance,
step .of the géoces of . the invention, the enulsi.on ol

& QplieRal STEP BheRIPRE R Hisr coapeyaty)cap bespsf daqblpip ¢ dry and free-
ﬂ@gﬁﬁgﬂyvkkkion and/or pH adjustnment to achieve

coacervation. The first two steps have to be carried

out afhedelerepesystam ebtainable by e gwive-deseribed process is lso a feature of

B e B boo S Phnd 19 AR SRS REr gy i et i
Bapiulatdn thQldiny @rdteih® DPheWrd¢uctdlobtdisdmatdoddingfto the present
m crocapsul es. Typically, the tenperature is between .
BvapPnL g tope nardrassrlinkisegerni shevsuliapgcons gelewisihagteristics
[ ok RSB BN o R spgn by e
agepdrati e dxampledeblied at a tenperature between 15 and

30C a a.pH preferabhl etween 3.5.and 7,..and ;

i mal e uborBsEes Pt L Bhnesir Fhvgntiftan beysed in many
Rindd Beagliditor8 %A fiRChield 6LITRRI §£Hc§fr£%}bi§c_e5.%§}ani@ulaﬁ‘, thB® can be used
protein wall and render it insoluble in water. WO

fop Oty v B 5 oPBAINB2OBADOBSDacey, Tying ang caymengs(thermal processing).
har act er.i st.i cS, We.l e ecified in, the anpl es. . .
GRGFHERY Fndfelgot r Ry, 155 sbE of Bed TP IR peftuming of varied
EMGREY pddaBts RuEE S hoGRolIEcI6QREY, Sﬁérﬁ@isﬁéhéd’l iwipdshéhd personal care
framework of the invention. The description of the

pradres.sThgrefase ReRRPRS 08 sHavering heoMpRAEIATE ofPIBIEIG] microcapsules

: . | it . ' £ion,: .
LAl S SLECPURLAG: Sy R YRR D g s,
dlso pabédimeh@rof Weyseweht ihaentipnng out the process which
will not alter the Jinventio haracter, as long as a
har d N@yaageﬂ@era;era@irﬁ% 8bothe iIRvegaed. fofggps’ © 2 method for
inbSLGNcRe pREIRPH W B %@diﬁ% S PIAY - Sorhfising substituted or

coacervate can be used t'o obtain"a dry and free-
trisubstiigteg phetmlic compounds to a protein based coacervate.

Brief Description of Drawings

Figure 1 (Fig. 1) represents steam distillation rates of unencapsulated orange oil
and orange oil coacervate cross-linked with 0.14% aqueous glutaraldehyde solution 50%
concentration.

Figure 2 (Fig. 2) represents steam distillation rate of coacervate cross-linked with
0.28% liquid smoke (Charsol® Supreme ; origin : Red Arrow company LLC, Wisconsin,
USA). '
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The delivery system obtai nabl e by the above-descri bed
process is also a feature of 10 the present

WO poogoidzan. Cross-1inking of the protein to al P€r/1B2003/003612

aqueous solubility is critical in encapsulation
enpl oyi ng proteins. The produ& s obtained according to
the present invention, due to the novel cross-Iinking
agent shOM/advantageous rel ease characteristics
¢ o) 2 pednvenitionoacer vate cross-1linked wth
glutaraldehyde as shown by the conparati ve exanple
bel ow, , 15 ca sules duced by the process f
Che | HUERBTRoR a1 TR HSEHBER & Morp teli Halief F o examples

BERW, Gk QAIhd entpReatires ik laﬁlcﬁdea\a@ [degr2B¢l CEIsAGr M GRS abbreviations
In particular, they can be used for the flavoring of

ba‘mﬁhgualml;mm@hﬁle%bacco frying and canni ng
(thermal processing). On the other hand, in the field
of perfunery, they can be ed for the perfum ng of
vari ed consuner products g@ﬁlpé%—house-hol d cl eaners,
prenoi stened w pes .and personal care 20 products.
Therefore perfum ng or flavoring conpositions

Brappratien of apjorange peed gil delivesx systiliing to the i nvention

t oget her wi th ot her perfum ng or flavoring

icgvleﬂ ok i)r%réée% r?nfe no?ll('f] IR, n‘g%)gﬁﬂ{e% bo}r ?oatgﬁrvg{lc?é g&tording to the

er-e
forurid bedowr:-el ates to a nmethod for insolubilizing
proteins in water by adding a plant extract conprising
substituted or 25 unsubstituted phenolic conpounds to
a prot Bigiediened coacervate. Brief Descrlgli&i‘lén of %dry
Dr awi n ' S st
distil ?Z% Ego%%gﬁ &a&xgé(égggg{]?\ﬁfoﬂg or aﬁ%@ oi | ézg 0
or angeGatdl Amaﬁ(er%m solaticads- | i nked with 15614% aqueéuﬁs
gl ut ar aI dehyde sol ution 50% 30 concent raéoi on. %1 (8

2 (Fi gOrangepeph®Bsent s steam distillationate of

coacer e‘?él&%&vJa'téPkEd with 0.28%!iqgugh snoke 3799
( Char sol Supreme ; origin : Red Arrow conpany LLC,
Wsconthtud sm&@) WO 2004/ 016345 PCT/ | B2@\03/ 0036120.28
Modes Carryl ng out the Invention The inventi qﬁOO
wi || bo bw described in a nore detailed manner i Re

exanpl es bel ow, wherein the tenperatures are

L)n% ks ©F ship Q? WeReSsefehs Cﬁﬁsﬁ@d&ﬁ)@n@m&vﬂa@é 11808 mg/ml smoke

e the usua meani ng in the art
components) b) Charoil® Hickory (soybean oil base 7. 3 8 1 mg/ml smoke compounds) ;

origin : Red Arrow Company LLC, Wisconsin, USA

Procedure for preparation :

The solutions of gelatin on the one hand and gum Arabic on the other were each
heated in a waterbath at 60°C. Upon complete dissolution, the solutions were cooled to
50°C and mixed together with agitation using magnetic stirring. The orange peel oil was
added and the agitation continued for about 1 min. Water dilution (45°C) was added and
agitation continued. The contents of the beaker were allowed to cool to 15°C with
continued agitation. Through out the cooling period, the progress of coacervation and
coating of particulate was monitored by microscopy. At the end, when no free
coacervated protein was observable, liquid smoke was added and the mixture was kept

under agitation for 48 h (minimum).



10

15

20

Preparation of an orange peel oil delivery system 10
Col d pressed orange peel oil was encapsul ated by

w@omamiesat i on according to the fornula bel ow PCT/IB2003/003612

Ingredients Gans % dry 15 275 Bl oom Type A Celatin
(8.25% sol ution) 109 20.70 Guifl Arabic (3.85%
sol ution) 156 29.63 O ange peel oil 60 11.40

' i . i quid 1) 1.47
0.8 SO, W0 stved B D fors 20 S bR ewmined under
' mRYosEHR TREde" PRI GETE tdVaft BF v@ﬁ%ﬁtegﬁéf Whé@x’n?} to %g:é §or 15 min

conponents) ; b) Charoil(r) H ckory (soybean o
7ang -e8amingg inder smokoscapsnpounds) ; origin @ Red Arrow

Conpan C Wsconsin, USA 25 Procedures .for 0
or epar ATIOnEhETGOR P PTGt e SHEreBd Malgs dase) at 0.7%
aind 0gIs Rivelb irC the FoinBatin) EhesoRiBpRAGlere fa68d Sichijablya

wat er bath at 60C. Upon conpl ete di ssolution, the

sol ut i dhs tepbresuliasr eumpgrizashie Tahle Ini xed toget her with
agitation using magnetic stirring. The orange peel oil

Bl CRR o b TP ok R AR 3F 1 200E,

conti nued. The contents of the beaker were allowed to

coduid SmdieGypé t h  candvenygd agijtation. Thr@H&Pva‘gi'éhsthe

cooling period [the progress ofl coacervation a

coating of partjcul ate was nonift or¥8CkylSmhier osgopy 402 - 24h

1 ) £ s A A £ Al o~ Ao
WTeImT™ N 1ee acervatea ot eHH—Was
o:!“g;sgﬁesf) vI a%qpée,rg? i qui d B was addBACARS he m <k Tast walls -
kept 35 under jagitation for 48 Discéte phiidiel. VDiscrete particles
16345 PCT/ 1 B2003/003612 110 Sanpl es were| st or edp

Stharsols Suprempr hf and s@dequent || yntastayallsedVahie ey Intact walls — Walls
m croscope. These sanples were %i aed for wall d
integrity by heating to 90C f ol mn and exaﬁﬁ“ﬁd

QheeblSupredscope. AddiotG7onal sammph@svaere pr eplamedt walls —
usi ng Charsol (rj) Suprene (watef base) at 0.7%

Discrete particles Discrete particles
Charoil® Hichory 0.28 Intact walls — Intact walls —
Discrete particles Discrete particles
Example 2

Steam distillation of delivery systems prepared according to Example 1 — Comparison

between liquid smoke and glutaraldehvde

Steam distillation was done on the sample prepared according to Example 1
containing 0.28% Charsol® Supreme, to verify extent of cross-linking and release rate.
The same experiment was done with a coacervate cross-linked with 0.14% aqueous
glutaraldehyde (solution 50% concentration).

Steam distillation rates for each sample are represented in Fig. 1 and Fig. 2.

It can be established that the release rate from coacervate cross-linked with 0.28%
aqueous liquid smoke (Charcol® Supreme) is, advantageously, only one third of a sample
cross-linked with 0.14% aqueous glutaraldehyde, as evidenced by the respective slope of

the regression curves.
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5 and 0.14% |l evels in the fornul ation. These sanpl es
were tested simlarly. The test results are sumari zed

wo tood/ald3es 1. Table 1 : Coacervate stored at 40F©F/TE2d403003612

and heated at 90for 15 min. Liquid snoke type Level

[94 Cbservations 90C - 15 nminl140C 24h Charsol "'

Suprene 0.28 Intact walls - Intact walls - D screte
particles Discrete particles_Charsol Suprene 0.14

Intact walls - Valls Intact kM3 . walls fused fused
Charsol Suprenme 0.07 Intact walls - Intact walls

Discrete particles Discrete particles Charoil Hi chory

0. 28 WAnpmcésswial ltise prebantaaom o&ﬁ/mhibmcapsﬁlesmoetpeispwa ihgdirephobic core

Dscrg articles gﬁeagg Steam di stillation of
il Srense i SERGai g ro Bxampl e 1 -
g&ﬁﬁfsif‘y‘ﬁ& orbﬁgmﬁg hijdishhspR KA G @Hhut ﬁfsﬁérﬁ@@)iﬁi% HyRlrophobic

eam di s | at'i on was "done on the san@ prep ared

actewdiong S‘Pléﬂ mrasrplatian ofasieasf erierdgtome lenaeizbi projein ;
?g? bJéT%:?ﬁtﬂ?e el sIon O%X&I%%‘i‘stl(%{ ogtfeugl%é 1A 'st%F r}go %ger r(ﬁlluﬁ?‘& @nd/or pH

saie exper a coacerva

cr @@ﬁsﬁﬁeﬁﬂﬁedclmwehcdﬁcéﬁ'%@queous gl ut ar al dehyde
(soluti on 50% concen%0 rati o% 20 St am di st I at i E
b feadingors S SORCLYHP| Bt cXghtdq P nprvie wWalhgformation of
F| Bricrcapkile€an be established that the rel ease rat e
from cogcervat e cross-linked with 0.28% aqueous
t) grlding atrmtemp(efa’um of| betiveSups end P02 hardenmgagentis the coacervate

onl y_one [rd ﬁ 31 (g cross-linked with 0.14%
aqiedey- B{k{}b%?yﬁ dc%lmﬁ e®™%s evidenced by the respective
g C%iﬁtlﬁ% thet R tur€ B5re$ Sagiu SHovsh HOCRRQANRKE 3dtion;

| B2003/ 003612 11 CLAIMS 1. A process for the

phaeqsaarizeil gnthet theiherdsaimgagertigised impttersdrigntaingaldeshensi plant extract

go%;?rising substituted or unsubstituted phenolic compounds.

2. The process according to claim 1, characterized in that the hardening agent

represents from 0.5 to 2.5% by weight relative to the weight of the protein, on a dry basis.

3. The process according to claim 1, characterized in that the hardening agent
contains at least one plant extract selected from the group consisting of botanical extracts,

herbal extracts and wood extracts.

4. The process according to claim 3, characterized in that the hardening agent

contains a concentrated tea extract.

5. The process according to claim 3, characterized in that the hardening agent

contains pyroligneous acid.

6. The process according to claim 1, characterized in that the hydrophobic core

material is a perfuming or flavoring ingredient or composition.
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mat eri al, which process conprises the steps of : 5 a)
emul si fying or dispersing a hydrophobic liquid, a

weoltdisuspended in a hydrophobic [|iquid or apeDIB2003/003612

into a solution of at |east one high nol ecul ar wei ght

protein ; b) subjecting the edfdl sion or dispersion

obtained in step a) to water dilution and/or pH

adjustnent to achi eve coacervation ; ¢) coaling the

8 oacerlMaPEocesT arserdmedmelaing » sharpgietigedyn dat ifis nrotem Solution further
ocapsules ; d) adding at a

ng@;%?ﬂﬁgﬁbyﬁggﬂhggn 15 and 30C a hardeni ng agent to
the coacervate to cross- Ilnk the wall formed; and e)

itating the mxture fo st 48 i ni sh t
87 os o The erdrss Peosiding o Sl hodaraeydded it Dbt Aon polymer is
E@éa&n idch aleqtbu %%@ﬁgldtiﬂgsdfe@mﬂ%rﬁlﬂ@t RIdNn algihR@Sdgal)Rrrageenan,
pl ant extract nprising substituted or

carboxgnethultcstiulope nediva Robipsoiatelsr palyphpehesicasis s

according to claim1, characterized in that the

har deni ng agent represents from0.5 to 2.5% by wei ght

pel at THe preceshacovedightio efaihhle ghaticeiined am tieat dii¢y phasinsconsists of
20 3. The process according "to claim1, characterized
golatihat t he har deni ng agent contains at |east one

pl ant extract selected fromthe group consisting of

bot ani cal extracts, herbal extracts and wood

ot r adtistocdpsulEhsussemihés sl etrgootdained bya ptosesnaggording to claim 1.
characterized in that the hardening agent 25 contains

a concentrated tea extract. 5. The process according

ip cl Mléposapsﬁtea te@bAsihg gélllddnwillkaéf 4 high sl NGeigteqitbtein which
cont ai ns pg, gneous acid. 30 6. The process
(0]

%tc]@@?’fdiaﬁgﬁl Slmoandncmres cHdydeapbebizauatenal; waeretthghe gelled walls are

h d
G BRRE DS P8, b FluBhink &sBab RS £ fedst BT b extract
ESalpr BB RRA b2 undubstitutedphefslR@EHoaedsor di ng to

claim1, characterized in that the protein solution
further conprises an anionic polynmer. 8. The process

PLCOT PGy FI% n@sﬁ @ of el rl@cé gfa!fc?e?lged B LRt thE I'l:ﬁotem is gelatin or

ani oni ¢ po 5 sel ected fromthe group
édbmusandwtj;le qn‘larxg extrat absebsctesioiorn tha pgiup abesistaugant, botanical extracts,

thyl cellul ose, sodium
%%€ 5@gigp0i tV%ﬁgsphoric acid. 9. The process
accordlng to claim1l, characterized in that the

frotein consists of o _ ) )
3. A method for insolubilizing proteins in water, which comprises adding at least one

plant extract comprising substituted or unsubstituted phenolic compounds to a protein
based coacervate to form a mixture wherein the extract is present in an amount sufficient

to harden at least a portion of the protein of the coacervate to render it insoluble.

14. A method for imparting, improving or modifying the organoleptic properties of a
perfuming or flavoring composition, which comprises adding to the composition

microcapsules according to claim 10.

15. A perfuming composition or a perfumed article comprising, together with
perfuming co-ingredients, solvents or adjuvants or current use in perfumery,

microcapsules according to claim 10.



gelatin. 10 10. M crocapsul es suscepti bl e of being
obt ai ned by a process according to claim1. 11.

wotmrooapsul es conprising gelled walls of a hiedm/i1B2003/003612
nol ecul ar wei ght protein which at least partially
surround cores of hydrophobic l3aterial, wherein the
gelled walls are 15 cross-linked by neans of a

har deni ng agent containing at |east. ope plan Xt rac
dbnpr i Prrdumeh agticle gesprdyie ‘iﬁ’n@'ﬂﬂéﬂ?’tl&ttg‘a f%ﬁéﬂfgﬁ i%euse §ld cleaner, a
PRARANDAS: with or IREBAA LALGRSHIES of cf aim 11
aracterized in‘that the protein is gelatin or
al bum n and the plant extract is selected fromthe
B G e BT hE b5 SRE inprle B8l vt navorg
O3 rbdibhts Zdrgj Wamt F Afrdnf uvein@he Wr GRdUEERPHics@Spsules according
addi ng at |east one plant extract conprising
syelam 4t ed or unsubstituted phenolic conpounds to a
protein based coacervate to forma m xture wherein
the extract is present in an anount sufficient 25 to
B8y der fAivoraebsbdact petording toélaiih &7,[n diecform of a bhked product, tobacco,
%pacervate to render it insoluble. 14. A nethod for
e AR 8-npr ovi ng or nodi fyi ng the organol eptic
properties of a perfumng or flavoring conposition,
whi ch conprises adding to the conposition
m crocapsul es according to claim10. 30 15. A
perfum ng conposition or a perfuned article
conprising, together wwth perfum ng co-ingredients,
sol vents or adjuvants or current use in perfunery,
m crocapsul es according to claim210. WO 2004/ 016345
PCT/ 1 B2003/ 003612 13 16. A perfuned article according
to claim15, in the formof a household cleaner, a
prenoi stened wi pe or a personal care product. 17. A
flavoring conposition or a flavored product
conprising, together with flavoring 5 co-ingredients,
or adjuvants of current use in the flavor industry,
m crocapsul es according to claim10. 18. A flavored
product according to claim17, in the formof a baked
product, tobacco, frying or canning.



