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The invention rolates to compounds and methods for inhibiting oxidative browning of foods and
beverages, particularly enzymatic browning caused by PPO activity. The compounds are resorcinol
derivatives having the genéral formL_lla:
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40 and/or diphenols, thereby inhibiting the browning reaction. However,
the use of sulfite in foods has beeE re1 4b?§§d due to adverse health
effects in certain individuals, and tricted further or even
elimnated conplefely. Dunbroff et al. (WB8/02602) describe a method of

i nhibiting ethyl ene production and |ipoxy-genese in fruits, vegetabl es and
fl owers, using phenolic conpounds. 45 iRaet al . (Acta Allinentaria
12:143-148, 1983) studied the content hl Kyl resorcinols in bran,
senolina and flour fractions. They_ ng at there was a negative

correl atison between pasta brownne§&chnd or. 5- al kyl resorcinol. Summary
of the Invention 60 The invention relates to ﬁ%npounds and net hods for

i nhi biting oxidative browning of foodgqgpdiReverages, particularly
enzymati c browni ng caused by PPO actrvrty The conpounds are resorcinol
derivatives having the general fornula: 55 2 EP O 514 467 Bl [err] 10
wherein ferr] are |ndependentl selected fromthe group consrstrn H,
[err] COR ,Wierin Ripgnd iz ore indpge twsréeﬂma"brhﬁgwp %ﬁ‘?ﬂSth ol HeC |3n ﬁﬁeﬁ?ﬂ?
or an al kyla’gﬁrs@a hgm“ﬂ sl f'et'?PeBe"E%W' 59" an ghorpvp

cyclic conf? QWP asﬁg%{‘; v?%%%@ni:}rtai%rb é&ar ﬁtﬁ H‘ oun%?; &, ouf no a

or ganl c or

el o oug e %a%ré gr.‘:“'a? :‘::eﬁ}m iy 5;35

group cont a+.ra'h'ara i ecr?reua&, !
subst i t ut edg,gf aBld e '?Eﬁﬁ e frasfaraf'a %’?&gauasﬁgr? .ggf °ean
fhat the COMRORM1 BPR b a.rsqrx..ﬁaar théthor SiGiraiBh,0m can i1 ncl ude,  for

exanpl e, 2ooxmearky|(sQLsmu&hrsroeg@5h.& AotiorHbrb ontammwdaroursor(hs’r)m%mm&@m
such as chl &gdengoy, hitrdgen ANOBIIGESY Bhasphotue @ )rbe hdldgbnsOduch hséhlokimee(Cl.Forominel (B8, iodine
saturat ed of) odMmeaihs! (R LA IrdeYicing) lcompoufidenard parGeufariy Biettivie Gor3Rhitsitap PEBRnGsisOIR Bnost
a linear, boaischdekxanipld hekylresdinbl, gthe@ini Rinand 20 " arel bath &l 4o | Rs S8l ICsHb) wiichntias tiar
or gani ¢ f urfoltowing &drmgla:oups can contai n a het eroat om or heteroatons, for
exanpl e exygen (O, nitrogen (N), sulfur (S), phosphorus (P) or hal ogens
such as chlorine (d), bromne (Bt I odi I) or fluorine (F). 4-A kyl
resorci nol conpounds are particy : Y nhi biting nelanosis in
nost foods. For exanple, 4-hexy [ (mherern [err] are both H and
[lerr] is [err] whi ch has thei_,é OWA c;‘Horrrul a: 25 30 [err]

Formula II

o/ 35
is highly effective for this purpose.
In one embodiment, Ra has the general structure:
o 1
_CHn—CHn-c—Z

45 wherein nis 1 or 2 and Z is an alkyl or other organic functional group selected so that the compound has
inhibitory activity. Z can be an alkyl substituent containing at least one heteroatom, such nitrogen (N),
oxygen (O), sulfur (S) or phosphorus (P) or halogens such as chlorine (Cl), bromine (Br), iodine (I) or
fluorine (F). In a preferred embodiment, Z is selected from the group consisting of: OH, NHz, O(CH2),CHs,
NHCO2(CH2),CH;, NH(CH2),CHs, amino acids, polyamine metabolites, such as NH(CHz)NHz2; NH(CH2)-

50 xNH(CH2);NHz; NH(CHz),NHR:; and NH(CHz),NH(CHz),NHR: wherein x and y independently can be any
integer from 0 to 5; and higher polyamine oligomers or substituted oligomers consisting of at least three
monomers, wherein the monomer is a 1,» diaminoalkane and Rs has the following formula:

55



Formula Il 35 is highly effective for this purpose. I n one enbodi nment,
[err] has the general structure: 4 ereinnis 1or 2and Zis an
al kyl or other organic functi onalélgﬁgh)“%e#\gct ed so that the conpound has
inhibitory activity. Z can be an al kyl substituent containing at |east one
het eroat om such nitrogen (N), oxygen (O, sulfur (S) or phosphorus (P) or
hal ogens such as chlorine (d), bromne (Br), igpdine (1) or fluorine (F).

In a preferred enbodinment, Z is selgct ed('{ rom ffhe group consi sting of:
OH, [err] [err] am no acids, poly3 p F‘ s, such as [err] 50 [err]
eger>romO to 5; and higher

whereisnn x and y independently capy any i
pol yam ne ol igoners or substg h pAgonmers consisting of at | east three
mononers, wherein the nonomer is a lerr Omlj am noal kane and [err] has the
followng fornmula: 55 3 EP 0 514 467 B1 0 OR2 10 wherein n, [err] are as
defi ned above. Conpounds which are particularly effective inhibitors of

oxi dat®?ve browni ng are resorcinol derivatives having the general formula:
[err] 25WheipieMeiRy a7djRs are g3 dofingd qbqvay Fompopngs which care, Rariulari, gffpctivg Johibitors of
Part i cul rigajive Rrewning apetegprainolsrivalives hauingithpeaonedl forpyli hi t i ng enzymatic

browni ng are obtained when n = 2, [err] and [err] are both Hand Z is OH,
NH[err’]s i.e., where x=4 and [err] is as defin above,) or [err] (where
x=4, y=3 and R4 is as defined above). These cgnpounds are shown as Formul ae
V7V, VI and VII| respectively: 4LH 45 55 4

QCH,, b4

OR,

o/
20 R;O

Formula III

25 whereinnis 1 or 2 and Ry and Rz and Z are as defined above.

Particularly useful resorcinol derivatives for inhibiting enzymatic browning are obtained when n=2, R,
and Rz are both H and Z is OH, NH(CH2)«NH2, NH(CH2)¢NHRs (i.e., where x=4 and R, is as defined
above,) or NH(CHz): NH(CH2)sNHRs (where x=4, y=3 and R; is as defined above). These compounds are

L shown as Formulae IV, V, VI and VIl respectively:
30

50
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EP0514467B1 [err] 40 The substituted resorcinols represented by general
Formula | conprise a class of conpogﬂg pﬂhig are highly effective in

i nhibiting the browning of foods jv Fcinol, which is a
comercial ly avail abl e 45 conmpound, is particularly effective for this
purpose. O the derivatives represented by Formula |11, three of these
conpounds were isolated froma natural sourc® and their structures

unanbi guously determ ned by standard analyt|| organi c chem stry
procedures, specifically [err] ar RS . .. These three specific
derivatises have the structures 3 ornmul ae |V, V and VI
respectively. Formula V, VI and kpresent pol yam ne derivatives mhlch
have not previously been isdHﬁexi ' haracteri zed, 50 whereas Formul a
|V represents a resorcinol derivative which had not previously been found
in nature. Methods of preparing antl-bromnlng conposi tions containing
resorci nl derivatives are al so tfﬁa?ﬂhﬁ edt of the present invention. °
Certain resorcinol derivatives can be prepared synthetically or i sol at ed
from natural sources, such as plants n one embodi ment, the derivatives

are isolated and purlfled ' from a bot anj cal source, e.g., fig
| atex, by the steps of aq ctlomr/ﬁT$ré?¥ijﬂﬁhh on, ion exchange
chmggatog 55 raphy and e phase HALC. A nethod of inhibiting

[ &y conpounds is described. In this nethod,
foods which are susceptible to browning, including, for exanple, certain
shel | fish, crustaceans, fruits, vegetables and beverages, such as fruit
juices agd wines are treated with FeaxawdesVti on containing an 5 EP 0 514
467 Bl anount of the present regorcinol derivativgs sufficient to inhibit
t he browni ng reacti on. nt resorcinol derf§vatives represented

2

The presg

general ly by Fornul ag 11 L and spec ficgl Il and 1V,
and the resorcinol - M ne™Mer i WAt i reprggent ed spey |1y by

For mul ae?sV, VI and are very & fective in inhibiting ing in foods.
The present comg 8gd nethods are nore 5 ef f egh rude | at ex

pr eparations and SOdlunlbISU|flte in inhibiting oxidative browing. Smaller
anounts of the present conpositions are needed to inhibit browning in nost
f\aeds than the anpunts of sodi um bicrshfiiat @1 Whi ch are presently used to
obtain t¥e sane I evel of .inhibition. The present compounds provide an
effective treatnment for ingibiting or preventing brownigg in selected foods
and bever ages, mnthout advprsel y affectlng the appeara

Rigure L,is a grapl conparin the effe odi i
\éﬁ

concentrationg H YMVb

Formula VII

The substituted resorcinols represented by general Formula | comprise a class of compounds which are
highly effective in inhibiting the browning of foods. 4-Hexylresorcinol, which is a commercially available
45 compound, is particularly effective for this purpose. Of the derivatives represented by Formula I, three of
these compounds were isolated from a natural source and their structures unambiguously determined by
standard analytical organic chemistry procedures, specifically 'H and '*C NMR and mass spectra. These
three specific derivatives have the structures represented by Formulae IV, V and VI, respectively. Formula
V, VI and Vil represent polyamine derivatives which have not previously been isolated and/or characterized,
50 whereas Formula IV represents a resorcinol derivative which had not previously been found in nature.
Methods of preparing anti-browning compositions containing resorcinol derivatives are also the subject
of the present invention. Certain resorcinol derivatives can be prepared synthetically or isolated from natural
sources, such as plants. In one embodiment, the derivatives are isolated and purified to homogeneity from a
botanical source, e.g., fig latex, by the steps of aqueous extraction, ultrafiltration, ion exchange chromatog-
s5 raphy and reverse phase HPLC.
A method of inhibiting browning of foods using the present compounds is described. In this method
foods which are susceptible to browning, including, for example, certain shellfish, crustaceans, fruits,
vegetables and beverages, such as fruit juices and wines are treated with a composition containing an



extract (F100) on the formation of nelanosis in shrinp. 15 Figure 2 is
a graph conparing the effects of Epﬁisﬁ? agrlfite, various concentrations
of ficin and a YMb extract (F100) o 3 mati on of melanosis in shrinp.
Figure 3 is a graph comparing the effects of sodiumbisulfite, a YMb
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a post®treatment sea water rinse on the inhibition of shrinp nelanosis by
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Figure 12 is a graph comparing the effect of sodium bisulfite, sea water, and various concentrations of
the compound of Formula IV on the formation of melanosis in pink shrimp.

Figure 13 is a graph comparing the effect of sodium bisulfite, sea water, and various concentrations of
the compound of Formula V on the formation of melanosis in Texas brown shrimp.

The present invention is based on the discovery that a class of resorcinol derivatives, some of which
occur naturally in plants, can inhibit browning of foods. The present compounds are resorcinol derivatives
45 which have the general formula shown as Formula I: '

Rs

60
RO OR,

Formula 1 .

wherein Ri and Ry are independently selected from the group consisting of: H, CHz, COR’, CR', PO;R'R"
and SOsR'R" wherein R' and R" are independently H or an alkyl group having from about 1 to about 6
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EP O 514 467 Bl carbon atons in a linear, branched or cyclic configuration
or a substituted aromatic corrpou[}%%gi‘{%_{céﬂ be a heteroatom or a group
containing a heteroatomor a satura g saturated al kyl group, a
substituted aromati c conpound or an organic functional group selected so

‘that the goRedMIn Dlissal, BRAhMBLA & z‘éﬂi@%ﬁﬁpﬁrsﬁbn oﬂ-ilﬁjbgﬁké:‘drdﬂﬁta@éﬁ&%auddp@ ddHBe af Or -
exanpl e, hoXaeh of &)group! dohtBRiRd a (Wblbroai ok Wrsafurdled dP iRERRANILkyl §fbup, BauRgRRd SUCh
5 as chlpmaftCeonipbund oPa® Bighfic fuRttibnal Bloug Salkioti 136 tHatihe ca_rh@uﬁdiﬁa@sriﬂiibﬁd'y QEtivity.
unsat ur atreélhédréatdm EnMERAS; 3R elmpR, xiy&8M (3), hittogdh) (N),BUID (8),3hespBoras (PR hdldgee such
br anchgd as efiloriay ¢di), Gromde f(Bri) WF fMiolimd(FYO Thesatrdiait dr uhdatehtear atkgidroup cam haye dnidl. 1 tdhe
al kyl sul3stcarbant afanisdn @ linear iyanchedl, fricpait icanfiguratign ogsubsdituted @maiiccompéupd.dhealkybm or
het er oat casfitutbats oeotganio lfnciiprsl geoap ¢49)contain & thetgreator(i ) hetesaatomns, for( Bampley brygei(O) us
(P) or anirageod¥nsufirc(B), alwsphatus (R) ea iatighn sugh améhipeing (Bh.)broningdBrydodine 1) efrfluorine
fluorine(®¥F). 10 Al kyl resorcinol conpounds are particularly effective
for inaibi tAky reperciasloedmpoinds 1pees parficylars effqoive fox inhibiting melapesisy inr Besh feqdfrofor
whi ch ha$xample. +-BPYERRPABClhich{ipsthe follpwing fanmpulg's very effective for this
purpose. In one enbodinent [err] has the general structure: 25 wherein nis
1 or 2, and Zis an alkyl or organic functional group selected so that the
conpound has inhibitory activiiy % he™a b substi tuent contai ni ng

t | eadt one heteroatom for , hitrogen 35 (N), oxygen (0), sulfur
?S)’ and phosphorus (P) or a h§ such as chlorine (C), bromne (Br),
iodine (1) or fluorine (F) NN gy red enbodinment, Z is selected from

\_J he group consisting of: (5'? [err] [err] am no acids (such as |ysine,
ornithjyne, serine or cysteine); a polyam ne_mnetabolite such as [err]
wherein x and y can be an integer TPBREB2tBI5; and pol yami ne ol i goners or
substituted pol yam ne 40 ol i goners consisting of at |east three nononers,
wher ei n tdwenyamean®for this parppsdr ] di am noal kane and [err] has the foll ow ng
formul a: [ enbhe sxlibedimient R3 haheganprastractée: def i ned above. Conpounds which are
al so vary effective inhibitors of oxidative browning are resorcinol
derivatives 55 having the follow ng general fornula: 7 EP 0 514 467 B1

3

[err] 10 , ﬁ
N\, —CH,~CH, ~C~—2

30

wherein n is 1 or 2, and Z is an alkyl or organic functional group selected so that the compound has
inhibitory activity. Z can be an alkyl substituent containing at least one heteroatom, for example, nitrogen
NN 35 (N), oxygen (O), sulfur (S) and phosphorus (P) or a halogen such as chlorine (Cl), bromine (Br), iodine (I) or
fluorine (F). In a preferred embodiment, Z is selected from the group consisting of: OH, NHz, O(CHz),CHs,
NHCO2(CH2),CHs, NH(CH),CHs, amino acids (such as lysine, ornithine, serine or cysteine); a polyamine
metabolite such as NH(CHz),NHz2, NH(CHz),NH(CH2),NHz2, NH(CHz), NHR: and NH(CHz)NH(CHz),NHR,
wherein x and y can be an integer from O to 5; and polyamine oligomers or substituted polyamine
40 oligomers consisting of at least three monomers, wherein the monomer is a 1, diaminoalkane and R; has
the following formula: ' '

. O
" | A

0 OR,

50

wherein n, R1 and Rz are as defined above.
Compounds which are also very effective inhibitors of oxidative browning are resorcinol derivatives
55 having the following general formula:



Formula Il wherein nis 1 or 2 and Rl, R2 and Z are as defined above. 15
Particularly useful resorcinol de #W 4%3?3 or inhibiting enzymatic
browni ng are obtai ned when n =2, [err] and are Hand Zis OH [err] is as
defi ned above) or NH(CH2) - [err] y=3, and [err] is as defined above). These
conpounds have the formul ae showh as Fornmulae 1V, V, VI and VI I
respectively: [err] 40 . O Formula V 45
50 55 8 EP 0 514 467 Bl HO

g
[err] 20 Forrmula VI1 The inventi o 8H5CH i onal equival ents of these
tRefopound which has simlar

formul 8e (Fornulae |I-VI1). The te Inctiorfal 2% equi val ents" neans a
chem cal derivative or anal og,8
anti-browning activity. As used herein, &Rslecule is said to be a
"derivative" of another nolecule when it contains additional or different
chem cal noieties not normally part of the nolecule. Analyses of the
structres of Formulae V, VI and VII show the resorcinol noieties |inked
t hrough an am de bond to di am nobRermaXa/ Hiild VI) and spermdine (I11),
respectively. The diam ne di anm nobutane, and 30 the polyan ne spernidine,

are am NQgy g];i%ﬁ 'waé/ﬁq Fﬁ'ﬁz%é‘%'aﬁa gk g(g% %us conpounds wi dely distributed

t hr OquOUt l/a |Bés Gtfc bri arJDStQJI I“;R n 99/‘ 1 and
Signs, di‘.s'?f%ﬂrﬂlhk zﬁﬁfnzghﬁ ik ﬂﬁ@tﬁ'@mms ok SROLPL RS‘
R4 efi

Phytoc hermatd% (x=43y= 6. SR8 corhfoantis hkb%%e famadé

hydr oxy ciramsuEe v, MViIdad VirkeSpecleri vat i ves of di am nobut ane:

\a‘coumar yl di am nobut ane, ferulyl- di am nobutane, caffeoyl di am nobutane, and
di - p- coumaryl di ami nobut ane; and of sperm dine: ¢-counmaryl- 35 spermdine,
have been found in 13 fanmilies of higher plantgf(Martin-Tanguy, J. (1985)
Plant G owth Regul. 3, 381-400) angzBxe evg{ to be involved in flower
devel opnent. The HCAs are cl oselyed in’str@yure to Formul ae V, Vi
and VII. Although nuch research icur ently being perfornmed on HCAs, there
are no®prior accounts in the HOCer aRufe ? t he presence of Fornulae V, VI
and VII. Fornmulae V and VIl are novel, naturally-occurring polyam ne
derivatives. The conpound of Fornula VI, which has not been found in 40
nature at this time, also represents a previously unknown pol yam ne
\derivative. Besides their efficacyFe¥muda it ors of PPO- catal yzed

mel anosi s, the conmpounds represented by Formulae V, VI and VIl represent a
novel class of pol yam ne derivatives ose distribution, netabolism and

physi ol ogi cal effects ar
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The nol ecul es shown as Fornmulae 1V, V and VIl can be purified fromplants.
Preparations fromvari ous botanlcag %%? qre effective inhibitors of
certain enzymatic reactions. For giﬁﬁg Blex derived fromthe 45 fig
tree, Ficus sp. (F.sp.) contains a protease, ficin. P.T. Englund et al.

Bi ochem stry, 7:163 (1963). Extracts contalnlngof|0|n pr epar ed fron1the fig
| at ex have been shown to be efdective inhibitorg of the enzymatic browni ng
reaction. Labuza et al. : Q89) . However,
ficin treatment is_gtt s foods because
ficin' ssproteol yti jivity deggades protein in the f For exanple, a
commercial latex d o - g the
starting mat erkcl . ®PH atex extracts contain ficin and ot her conpounds
and are referred to as "crude ficin" or "crude ficin extracts". Crude ficin
extracts are useful- as a source for obtaining Fornulae 1V, V and VI
because™ hese extracts are commergdaldiy @yailable. Crude ficin extracts are
generally available in solid form as a powder or tablet. The crude ficin
preparations are characterized in that the major protease conponent is
ficin, a protein having agmlecul ar weight of about 2Q,000 daltons. The
presence of ficin can be et ected by a 55 method whicly separates materials

based on nol e e u,oh\as//J\(ér/ﬁ anpl e gel _p hi gh
gﬂaphy ( GPeHRPL Ey t he~Ti Iyzed

perf or mance | chr omato
hydrol ysi gygefRep2Byl - L- ar gi ni ne-p-nitroani K de (L- BAPNA),
\sensitive assay for PHcin activity. A nethod of obt ai ni Ng JePr I¥
Fornul agVl | fromcrude |atex or a crude |atex extract is set out in©H
Exanmples 2, 3 and 4, 9 EP O 514 467 B] _respectively. Fornula I
represents several commercially A & iorrpounds, such as

al kyl resorcinols, which have been used for other applications. Applicants
have now di stfhn/ieveeﬂbntihratdes:mnqjiommequi\falamé pigthésk dortiiael (Foumulae 3V Mheaisrmi-Cianttidnal |
ar e ef f ssctaquivalantshiniatns p cherhicab dediativeva adpaleg\nfi the compavedh whitho babs siwiles @atpbrovwling t o
such 5  brastiity-ntp used hereinaamioieculel ishesidylo- hees Sdesiativs”, of Roathen Imelecile whers it isonisins
used as a additinekar diierent shamicakmefetiop potigersnalyrpartigbtha/melesulet ndex, 10th editi on,

pp. 681, MNer fnalyeescy. ‘he sirvetures of FRimylae Y1 a!t‘!)éﬂk howrthe ’%WF'PQ'W 'Wﬁedcfbﬁ?mm‘d
L epr esent ¢ %Prﬁﬂ"&@bwtrneé\ﬁanq WFPPQE'B'H'"?) ch ively ThR diarging ‘I‘l%‘t"!“t?“ﬁ'i& sl

In one ¥ntBypiERe ?981"7'&! 8y 39 314 ﬁfﬁl‘i‘t "b%l? h%ﬂ?ﬂjstc lgg‘tl@;”‘gﬁ‘?' )m ,::z

general priffel F Plery

r ox apossm, X dg Pyt ‘QD
bt o Vi e %”% S ik Ay 'fﬁ.::i"*g?:;%:;::by

ng 4-di Chbvb BEARLARY W&] ants é
~identi cal ép%a ) GRITRS ved orf;Jd tlo efrt' hd 1 Ké b@C%Iosel $elaﬂje ,
det er m necsybdurh & Edm@ady, %Q\d%mﬂ{&ﬁ&xsmuiﬂ%ée&a{ is@lfEniyS being g6 bR HCAY) eS| S
and TLC. |dle AdprioR BbcoHIR Ahd Métture bR hoGRdEBRY 13 BorMiiiad @ VINdhd L. ¥ortidRe Wl dnd ¥ Brebe

synt hesi z agdveraaiaty-5turig folyBming dévAveTRCoMPELAE BioRmuld ] wifichi s 5d) B¥¥A found in
schenat kCalatuys atithié tigel o 6préset® & Pratiobsly( unkrbwel | JalysHhifX YdIRANe: IBegiddsIhdkedticd&t asz ed
by tr eat neitibitais toh PRO-tadhred) tnelafivisis,the' ecmrpbiirels reprelsénteday dlotmutae VO V1 andavli Cappdsentiat O
an ar omat irovel clasy,of palypmine Galviivesrehivse disidi@tion, (ngiaifolidd) andHibBlsiolagical\éffédtssane irdnown.
reagent [ er r]'het rpolecdids awwaladécbmyuglge Igr\bglpi Yibcan he purifiﬂtgfrom plants. Preparations from various
botanical sources are effective inhibitors of certain enzymatic reactions. For example, latex derived from the
45 fig tree. FICUS sp. (F.sp.) contains a protease. ficin. P.T. Englund et al., Blochemrstry 7:163 (1963). Extracts

browning reaction. Labuza et al., Cereal Foods World, 34(4):353 (1989). However, ficin treatment is
detrimental to the texture and quality of foods because ficin's proteolytic activity degrades protein in the
foods. For example, a commercial latex extract prepared from fig latex can be used as the starting material.

s0 Fig latex extracts contain ficin and other compounds and are referred to as "crude ficin" or "crude ficin
- extracts”". Crude ficin extracts are useful as a source for obtaining Formulae IV, V and VIl because these
extracts are commercially available. Crude ficin exiracts are generally available in solid form, as a powder

or tablet. The crude ficin preparations are characterized in that the major protease component is ficin, a
protein having a molecular weight of about 20,000 daltons. The presence of ficin can be detected by a

s5 method which separates materials based on molecular weight, such as, for example, gel permeation-high
performance liquid chromatography (GPC-HPLC), and by the ficin-catalyzed hydrolysis of benzoyl-L-
arginine-p-nitroanilide (L-BAPNA), which is a sensitive assay for ficin activity. A method of obtaining
Formula IV, V and Formula VIl from crude latex or a crude latex extract is set out in Examples 2, 3 and 4,



t hereby forming 2, 4-di hydroxybenzal dehyde. This conpound is further reacted
with malonic acid (CH2- (COOH)2) J I.L, organi c solvent such as

pyri di ne and piperidine, at an elég/]%?‘eﬁ@eéh)erature (e.g., about 20 [err]
to yield 2,4-dihydroxycinnam c acid. The double bond in the side chain of
2, 4- di hygs@ueavelyci Nnanmi ¢ acid is hydrogenated, for exanple using hydrogen
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basi s t hweighs besisutharbsogiuinf bisulfitei im inhibitingobrowning db the\shiiinpgy Farf exrhyle, sisolutigp. coltaining
exanpl e, aslittteobsu0.p05e6 by weight rof Ifgrmale 1l wast direoshigs effeclive i) inBiBiENG $iimpenelphesisods a

For nul a Spluliers ofaks2584 byeweighy disiifife.i Anbanbantriatiaty ok foraboutdi1 2ne Sounuledll eanche|used on  of
1. ZSW&by'nbl@F'@rh'OWNgsodl um bisulfite. A concentration of about 0.1% by

Cowei ght of ﬂM@%P’e%!@?F'mP@%FhEPF?S?m d’é‘?’\“‘?f‘a?‘i‘“&é’g‘"‘i’s”er?atfaﬁeé Wity any wugqupée'wovef for

this %@ ga Vﬂﬁ@a'@ﬁ g;sg; og, %":gn':d” re%o 4 HP"(“? méﬁ?ﬁrﬁmﬁf@m* P’q)
useful ° it ods
and beve(?j a&? ghow %F%’Y gk‘”“ uic ePtf q) ﬁ’ gts w'thz 1-2

ay was more € e on a weig basns an s fite in Inhibiting browning of the

shnmp For example, a solution contalmng as little as about 0005% by weight of Formula V was as
effective in inhibiting shrimp melanosis as a solution of 1.25% by weight of sodium bisulfite. A concentration

of about 0.1% by weight of the present resorcinol derivatives is particularly eftective for this purpose.
The compositions and methods of the present invention are useful in preventing or significantly
s5 inhibiting browning in many foods and beverages which are susceptible to browning. Such foods and
beverages include, but are not limited to, shrimp, potatoes, apples, bananas, lettuce, peaches, wines and
some fruit juices. The present composition does not cause degradation of foods, particularly shrimp.
Browning is "prevented" if it is completely eliminated. Browning is "significantly inhibited” if browning takes
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beverages include, but are not limted to, shrinp, potatoes, apples,
bananas, |ettuce, peaches, w nes and sone fruit juices. The present
conposition does not cause degradaFPBﬁ"ﬂ)f‘e-f Bbas, particularly shrinp.
Browning is prevented if it is conpletely elimnated. Browning is

"signific Ol or rdte n Sooadin ° s Ao ténd67 Bl place at
e ey,.f%pé byPiBhyer rds m.%\daa R &é&i%ﬁ &9 shihe fimeits

a si gnifl ‘ﬂﬁfstrEﬂ l,e;,, b biBwi ﬁ.,g, foods N the same time
frame. The invention is l'ustrated by the follow ng exanpl es.

EXAMPLES Esanples 1 Preparat| on Of YMb Eluate By Utrafiltration of Crude
Ficin 19 A 50 ng/nL solution of crude EDC ficin (Enzeco Ficin, Enzynme
Devel opnerdxahgl ., (EDC) New York, NY) was prepared in 50 mM sodi um
phosphat e, "p'H'B'S (Sigma Chemical Co., St. Louis, M). A5 nL aliquot was
filtered Wrdparaton[QfiYMb Eluiaie By Uitgatiibakione ofGiuda Ficinear filtrate. A subali quot (2.5
m.) of the filtrate was ultrafiltered using an Am con 5000 MACO YNb

menbr an® ( Ank §@ mg@ir golutionld asude EDC figk) (EnZeige Figint Frayiné Pevelopmant Gerp.c(EPE) New ¥ark.ed
to as t he NYynBs eleparecin, S0ThM 9diys phesphdte, phicB-§ [figma\Bhemicelr Gef. $tt lovis AMBR AT Mkl
were 15 arﬁbﬂ'-‘ﬁtzw fiigro ath pé’r%é'ltfffcnfpdémgoﬂralﬁﬁdﬂt@fshﬁ SH‘P?@WOb@ﬁf o) rphy e dittiate s o
chr omat ogr“ﬁ @ity PPATILOL 90 MIVGR) YMP Mg Gery- Denvers: MM cEhe trafiitpred
in the retolyge '6rf°f?’feﬁ’et°ra<§n % X'B? pluat or?'&?r? 5t‘bf'\'§t?: F‘i’F thﬂ\l %‘”"ﬁﬁ""ﬁd materigh Wergj ¢ v

was , det Bct3Byv2ed, gy ekt PC'HPL ) and
berzoy! - L‘%ﬂ" *"n'?%é"“ af 8°' %Tﬁ in ﬁﬂ\%r)@%@'b esﬁ?'l"

the crude o E °"""V ,ﬁg ZE?% " &Py ‘1" “3{‘%““ °n8mP%“8f'$@s"ea Z°V ""é*’é%%{ged
Eor 20 i T BEGLGR ek pn,%naé,de%nd%eo SR e hﬁg vé%s;ssgped for
descri bgd |ﬁﬁ>¥t8¥vofh£§ﬁ1eﬂa Sliasé usw eqnadg §térﬁrd§s‘3nl53 b En?ﬂ? ow ng
reagents: HEVhoa Bl hsda) SRS gdof iéhowind reagehe Chem cal Co.); O. 5 mvi
L- di hydroxypgoe,ansaA.@mbm,gp oma®ikBmicdieg);cal Co.); PPO (nmushroom Sigma
Chem cal Co. 95 m%L-dlhydroﬂphedy&raN‘h@@ D@R@?ﬁd@%hﬁbﬂ&togf the crude EDC ficin;

and YMb pr epreGinutitsont, Sigiha Thérhicdl bl vol une. These reagents were conbi ned
and t hessr at e +6ivaryifgconcameitions of thetcrerEDE deildyndToni t ori ng t he change in opti cal
density per YmMSpropgaraiols/ima nml t@dl velulie.nm in a 1 cm pat hl ength cuvette using a
Per ki n El nmer Thgsé i¢hgents pvect coopined. emdethe raté bicthermsdtian tieleimined 2 moaitorijglhe change in

| nhi bi ti oreptish! JoRy Dot minite YORMmi.) at47aywdn byl orepajfilangth cinvette eaingerRerkin Ei®er WV-¥A of
\{ e crude spéciprictamerervtivBmpstasiod oS Grishiliifipn phRPQyatdivity iwehassdyved by varving the ¢onesotras of
the tes® dien of heawde ficimand XS preparatons by ihangylditiereofvarging glinupls fof tap testreplutiensiieat e
was prei nCHYsie eentaing ther IRC a9l bufferyi The puvetienyes prelacybatad a4 251C fonil Minktecgd 1 reapfion
addi ti on djitialed ByyBe adgifiey of B o PRIAMed in i@ absgaca 7pd PrasRAce Pfeaaelof o

i h ofthg fpin prerargto q yaf orenagatio wefl painparably ipvefsyf
o ot oy ?dq&btgﬁ%aorsﬁhﬁo%éﬁén;ﬁﬁ%ﬁwq PR R SWPOba Bhe o
I nhi bi ti OrEerL lADEO activity could not be due to the action of ficin on PPQO

40 The crude EDC ficin (50 g) was extracted with 400 mL of methanol. The supernatant was rotary
evaporated to dryness. The solid obtained was partially purified by reverse phase HPLC {(RP-HPLC).
Reverse phase HPLC is a purification method based on the separation of molecules according to their
interaction with a hydrophobic stationary phase within an HPLC column as the hydrophobicity of the mobile
phase increases. In this case the stationary phase (column packing) was a resin coated with octadecyl
45 groups (C1g) and the mobile phase (the solvent which flows through the column) was 0.1% trifluoroacetic
acid (TFA) with varied amounts of acetonitrile present. A purification protocol was devsioped on an
analytical scale and then adapted to the preparative scale using a Waters DeltaPrep HPLC system. (Waters
Associates, Millipore Corp., Milford, MA).
A linear gradient of increasing acetonitrile concentration was developed and the compound eluted at
s0 about 20% acetoniirile. The peak inhibitor fraction was pooled and further purified by HPLC using a Waters
Delta Pak column (151 7.8 x 30 cm). The eluant was monitored at 214 nm and the fractions were assayed
to confirm the presence of the inhibitor. The peak fractions were pooled and concentrated. Samples of the
Formula IV compound (isolated as described above or synthesized) were analyzed by several analytical
techniques: 'H and '3C NMR and mass spectral analysis and the results were consistent with the structure
56 assigned to Formula IV.
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35 Exanple 2 Purification of Melanosis Inhibitor (Formula I'V) from Crude
Ficin 40 The crude EDC ficin éf‘; g%/ extracted with 400 nL of

met hanol . The supernatant was rot @5 %\%ﬁ‘at ed to dryness. The solid
obtained was partially purified by reverse phase HPLC (RP-HPLC). Reverse
phase HPLC is a purification nethod based on the separation of nol ecul es
according to their interaction with a hydrophbic stationary phase within
an HPLC col unm as the hydrophobi C|ty of the npbile phase increases. In this
case the stationary phase (colu resin coated with
octadegyl 45 groups [err] and t pi | e phase t he sol vent which flows

t hrough the colum) was 0.1%tr| pacetic acid (TFA) with varied anounts
of acetonitrile present. A HO oI ofrgpy ot ocol was devel oped on an

anal ytical scale and then adapted to the preparative scale using a Waters
Del taPrep HPLC system (Waters Associates, Mllipore Corp., MIlford, MY. A
| nearwgradl ent of increasing acetonitrile concentration was devel oped and
t he conpount_WWR «(eRCH 3eHMHpE 3889 (aorBHa clto G5k P§-47c(dJTRE! 6‘56113" iGahioBe4 by of d.
fractlon"vréé“ﬁc)r’BlHé-d‘Haﬁﬂ *‘Pﬁ‘r%\ég)ﬂ%?ﬁn%’% 5#¥F’L-626§'F )’V\at ers Delta P

col umm [er :?'.- o) TRy rmetheiid 7 3IRAPS
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(|\§6I at e a_s SCT | "b M ?%b%mﬁ éﬂ/ 11%&' 12;11%2 t\?\/'é'rbgm%aﬁé; enF@éQ;” /e %" e¥e1%§1%9

anal ytic techni ques: [err] and 13C NMR and nass spectral anal ysis and the
\results werp _é% £Pnsi stent with the structure 55 assigned to Fornmula I'V. EP
0 514 467 Terr] 10 [err] Exanple 3 20 Purification of Mel anosis

was further purified '5;7 “i'on-'exchangé 'Cﬁr'drr'a't ography and RP- HPLC. A

sol uti on ofThyVimselud@tobtainbd i Exanble s waCRiflicr Parified by kvvanthdnge dhronatodraphd s@dRPIM
phosphat &P(@HA ivijn & YM5vehatel cbnatiedlasOdesaibed D@Example ©fin ShMSepinnphosphas (pH 6.5)

( Phar reaciwas loadep oatb a colGwe ofe8P)Sepfddex nesin Pharmbciatppsialadivadend tThacistendbwhich didheot

resi n wasdsadestb ¢e resirf wasywaghed ot g ptrging/ierb ueiwaesaf 2 nMriddinmchhosphigé (réiA5) tireougip H
6.5) t hr egalumhe? inedraodium Ahlpride @redientd@tP.2 M) whs anplieddo thexdiurm whitiDel@lePmlhculss s
appl i ed &®atfunstionf thein stengthiof ditejactien with) the rasiasthereby-efibeting sergrationf of ttheepreviously

\st'r engt hagsprope meleeitasi Hhe sliitadrmaterial was gnogitoreder sbsgrbaneq @ @4 Ayl 288 perr andicelecisd t he
previ d&s%zoaﬂ'éd’Pﬁ@EP il mlgeaé'emm@memaf é’t‘,P 'H‘Hf rackpns yoee topfRd f%F'EoP“PsG'Fce of

absorban 79 a e g@say]ﬁglst ¢ps P d Fiye,p e nh 'F'%f'c‘t’ r H4R9R
t ot al gr ote {}gﬁ%‘l b pzfﬁiabelgg
s as escribed mBé(ample § T & I 1.

presence 8?' %Taﬁglg‘;gﬁ rﬂ}é{ by

Ue anﬁs IJoBﬁMz’Ej Tl:htgpal %rﬂ %P-Sémgl x%%ﬂv was dissolved in the mobile phase, centrifuged to

remove particulates, and loaded onto the HPLC column. A linear gradient of increasing acetonitrile
concentration was developed and the inhibitor eluted at about 15% acetonitrile. The eluant was monitored at
214 and 280 nm with a multichannel UV-Vis detector and in certain runs the fractions were assayed to
confirm the presence of the inhibitor. The peak inhibitor fractions were pooled, concentrated in a SpeedVac,

40 frozen, and lyophilized. Re-analysis by RP-HPLC in a TFA/methanol gradient system indicated a high
degree of purity for the recovered inhibitor.

The purified Pool IV inhibitor was analyzed by several physical methods and chemical tests. A UV-Vis
spectrum of the inhibitor showed an absorbance maximum at 280 nm, typically in the wavelength range for
an aromatic or phenolic compound. Reaction with bicinchonic acid and ninhydrin indicated the presence of

45 an amide bond and a primary amine, respectively.

Samples of the inhibitor were analyzed by several analytical techniques: 'H and 13C NMR and mass

spectral analysis. The results were consistant with the structure assigned to Formula V:

50 ' ’
N NN M2
H

HO OH
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anal ysis. The fractions found under these peaks wer e pool ed, frozen, and
| yophi l'i zed. Two peaks | abel ed Pool__l V %&%'(ﬁﬁ V appeared to be the nost
potent inhibitors based on the rat B 01 ibition to peak size, and were
chosen for further purification with RP-HPLC, as described in Example 2. 35

The 1yophi 4 el BIER] 408!mpl="s? 8168 6ronP BRI 8%0-£8 Y, coMH)BPsed G508 ¥ RSl 1HNCH),6.304
mobi | e ph Q':a'%@ﬁtfl-l CLOR®D5H f df BIIVEY, B@ﬁ-ﬁz'ﬂ!ﬁ%@ﬁ-ﬂ%‘ HL)Oéhqqg(qQIl-t@s %%HE
col um. A 3 REaT s2uo8db,CsH, 1), b4126 QAR dX0 HACHH, @), b5.4doC, 008 2] bR &,96116851.46
devel oped @mlagph.g mumbbtblﬁpc,,et,u; ed at about 15% acetonitrile. The el uant
was nonist ore M (D28Y4757 MHESO-MdtbIabd. $pindedhidl lristhed) amTems (CVO)/ismB50e (&), 15055.4ack )i N
certain runs2doeefintemsity| C).51195894CAISCNZ ¢ vé into0i{Ts), MOBAE (yarictarBing €:)0430.8N(E1s),

i nhi bi t or . s35.04(Ca.3k6.6a(04)Di26.83 (Chrsae0d (On s246894CpPOl ed, concentrated in a
SpeedVac, 40 Masg Specira DCldz MYHS#58. 165 AHNHRE: )elith) Figi/e MbySERﬂB‘I—IRJaEaOamQS 123, Fast
TFA/ et hareim beretdidment (BAR menMiHi@btat ed a hi gh degree of purity for the
recover® inhibitor. The purified Pool IV inhibitor was anal yzed by several
physi cal nBemnel@4 and chemical tests A W-Vis spectrum of the inhibitor
showed an absor bance maxi num at &yE'E'I cally in the wavel ength range

for an ar opfetongt "ﬂﬁhﬁﬁﬂ@"%fﬁﬁ&ﬁﬂ’ f’% 2BA%W t h bi ci nchoni c aC| d and
h d f 45 d b
i e e ol b e

rt t| ns :aun on
te ni quesuse n%h Té EI:S‘| r eto%ltrlll j?elj% §p§
consi st antg wPS M&g nl nitored & a thlo
\Lerr] Exanao tuc a nléfu s b E‘%k?n o é&v&é a@%df{vk&r e%éh@% of
Crude FhCig i bltor rep nthV hIZ 'ﬁﬁtpﬁék' lﬁﬂl ¢ #d3lions wele 3 Mirified by
obt ai ned amer ing'd Waterd bsnanfa%a&im @51l 30! 300%d). THe eﬁéﬁ'mé ﬁ\oﬁtore%ﬁmﬁum £8the
purified leCassBE 16 QbHink htRNSredoRtlo &iM\Re RbibRdr] st pedld HARIDRS W6 PBASE artS
t hose us edcohdbn&wmé énalsis &f RP-HPLB!indibaRdl b Aigh détfeel ofl fUrBETGH thedreBovarb®ihibitor.| €
concentr at i OBarigks dletie IFopaE AN cbrpbendCwsip anthied by rseistal andiytical @dchriigieds ¢H, aassut
30% ac eds0ndpbetial apalysid) endobaratvinsisters withothe bssigeed satictidd4 and 280 nmwith a

mul ti channel UV-Vis detector and in'certain runs the fractions were assayed
to confirmthe presence of 20 the inhibitor, represegted by Formula VII. :
- The peak inhibitor fractig s were pool ed and further purified by HPLC using
\aWaters Delta R ! W Jhe gl U8 2 p t ored at
214 nm #nd th tions werl assayed ome pr&Sency he

i nhi bitor. Thy fracti on® -were pool ed and concentr at ed. 0

RP- HPLC i ggca ‘—;’i 8ioh degree of purity for the recovergg”i NI

Sanmpl es of the Fornula VII conpound were anal yzed by several anal ytical

techni q%es [err] mass 25 spectral analysis) and were consistent wth the
aSS|gne structure: [err] 35 [err] 45

J=2.58, 2H, Cs, C22), 56.208, 6. 197 (overlappmg d of d J= 81 257 Hz 2H, Cs 024) 53.241, 3.180 (trlplets
J=8.30, 4H, Cio, Cis), 52.893 - 2.711 (well resolved m, 8H, Cg, Cia, C14, Cig), 62.51, 2.44 (t,J=7.34, 4H,
40 G7, C19), 51.761 (quintet, 2H, Cis), §1.601 -1.604 (unresolved m, 4H, C11, C12)

The compound represented by Formula V (2,4-dihydroxyphenylpropionyidiaminobutane):
50 (,)
NH
N NN N2
H

55
HO OH Formula V
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Synthesis of the Fornmula V Conpound The conpound represented by Fornula V
(2, 4-di hydr oxyphenyl pr opi onyl di angan%b%t"q'%? [err] EP 0 514 467 Bl was
synt hesi zed according to.the foll 6w édure: A sol ution of

7- hydr oxycoumarin (5.0g, 0.031 nol; Aldrich Chem cal Conpany) in absolute

et hanol (@ngﬂaesmcwgﬁgqg%a&“gmnyﬂg&aw@r essure in a Parr apparatus over
10% Pd/ C ( Calsaluliént of 2R@roRTbounddfo\8Y, @031 i Hidric BRemicaResMEHY)EH .abddle bthdnol 4
hours at (e} wddhydrdgaiaRll vadlr PreBéuRLIncad Patr 4pbhdGius Sher 10% FGIRT (CafalystE500Aad, omane:
1: 1) showeserCRotak, Qhd., Oochdstot, MeY) It aat hoti3. at BSEC.I FhitC faye® [thidinXibgtiphy WRLT; tShied) gel:
filtered Eto.wheaadeem)eﬁou@e bd»rﬁpmetubﬁifhlm ramiorHaiereﬁﬂou muﬂhblvadmbrpﬁlie&d ola bad of

of this nhvetienal2.5gkasf thlemagosal ala$ receystalfized rinomabluema enty ddpddunderdvacauaie rto pavidaiirm t o

provi de 7hyd geobmariy elds 1 8ag: imelting/paint 433°11388C: nel ti ng poi nt J!'_Her r
intensity w‘ﬁMﬁ (CP:CN) 300 Wa?ﬁmdﬂdf&ﬁé"ziﬁ" ©s)r£6-550d 3f dpl=4-1AR&Hzc H. Gk P48
Co.) wis dﬂz;cw g, %%@éﬂ%ﬁ%?ﬁ h 5%-6p54d ?ﬂﬂvée""n@%ﬂé&”f%&sk fltted V\Ath

Clsm) w gneam%%(cm % %F %@%A"-‘of Wbr?‘”%ﬁs' ty)
15nmL v | t SI N
ﬁnxt uz evva Dr"ﬁt tﬂ"sfs'lgs g d' elﬁﬂ }‘339%&@ ° '?t?'ism)afzgggr(g‘pea‘f edl y

w Egr ?;h lammo “ ”' A . aISCo "aS Sariad & hb%nde\{ﬂ'gr;ﬁémﬁﬁatnree-
g f f -H drﬁ%a -Pnf:(a Vng 1 fr8hnL)
el Uént o &. %. d 148 ixtufd s l4platold WoarHbEand the

‘spectra afderdiVids w.ffaalby AR HiEh® o ﬁ.cat Evad.&w BLEHE b o METHEDANADH

i dent i gl (4P td §18E MeBRIERSARMH] 610 m%)h&h sUAré chrhbiried BN TMeEbadis of FLE ko provide
(over | approfsuldyl @iog) 8¢-BMRABL-NMRI imassl &GctHNEhd[ Safyfical/ Bnafydis dhttvel Indvimtl byatnest

Spi n echacorpbung hps Kderticd to(thaE(hlated Bonk the Fms BRlatEintEkafiple 3.H 7. 96, N 11. 01 Mass
Spect ra DEINMA COMBNHEBE BHz 1656.5 Mrdski§HHB P SI8HE,)CONH), 568682 528.1 BAAH, G:3.66.30423,
FAB m z NgbH="25312361, Sy)ni6a68 (dsofaif) + 12, &0 HAUHCs\/b5. 508 tcNHaY 53116 (0.0 FPIAB8B.23

r epr esent i 2ByCi50P2A08 0. OH. Gibl 82.725 40 8 Hr.GXly BHERMBPLO P B8 Y.AH FHNDISAL brife)
was syn- (Pveémpmealump'efa. 4oGinféeht i on of the procedure described in Exanple
5. Di ani ndbAMRNE29)17503 MH., (J-Hlodatedospimeshe gipthod) S176168 S6 Ol 4155174 1@). #155M dBd)ut e
et hanol . 313298 (vdpdensity oGy). 11&&3&&)?1% (s ptansiy. s b BB AR yerintensits §2)) 339.81(Cra),
xesul ti ng’3%%(9l!°i)c§ %@) el $26.088 (C11). 4849946 t enperature for 1 hour. The
sol venf" '°rcoq1§P3}"€% Ndidtion, resulting in a reddish gum

pid ;L?Qh-gsg m‘?m 8 L B e B PR W 8

in a vac% ggl ccator to give 4.6 g (82%yield) of the Fornula Vi
o\ypougkd -rsol ated conpound was

conbi ned @Qd Vel l‘gfeat by ol TE@.remﬁ.. e s L o epona e

The compound represented by Formula VI (bis-2,4-dihydroxyphenylpropionyldiaminobutane) was syn-

thesized by a modification of the procedure described in Example 5. Diaminobutane (1.09 mL, 5.48

40 mmoles) was dissolved in 30 mL absolute ethanol. To it was slowly added 7-hydroxydihydrocoumarin (4.5g

). The resulting solution was allowed to stir at room temperature for 1 hour. The solvent was removed by

rotary evaporation, resulting in a reddish gum. Addition of excess ethyl acetate followed by rotary

evaporation resulted in a pinkish solid which was washed with excess ethyl acetate and then dried in a

vacuum desiccator to give 4.8 g (82% vyield) of the Formula VI compound. The isolated compound was

45 - analyzed by several analytical techniques: 'H and '*C NMR and mass spectral analysis. The results were
consistent with the structure assigned to Formula V.

o] 0

/\/\/N
N H

H

50

HO OH

HO
55 OH
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45 anal yzed by several analytical techniques: [err] and mass spectral
anal ysis. The results were consi st | e structure assigned to
Formula VI. [err] EP 0 514 467 %“%’Q%H’ %

[err] Exanple 7 Inhibition of PPO By Various Resorcinol Derivatives 15
I'n order &pNMALESSHD)Sodk Mz 9654@‘(‘&#51 N2 BH QI SCL S 56579 i(d\ 2.£ ATBALUELIS, o 86.5028d
i nhi bi ti ogr H=BFQ.4 R2I2H! Q0)), 53089 (bmaacmscﬂe)cszmhokmtm'm 85 TR, 2L @I 7.4

simlar tezt4nat,, dﬁscisdxaphn 01,E$am) e 1 was used. The assay mxture

concent r at¢100s, abe tntoesim)ommu'nwsi %bﬂe m&aﬁte)dsﬂihae (Cat @s.0be mteasitv)emt@w:, (&Bs
noni t or ed +Hyy ineaiylirsBhEP Che Ghatgantensitab¥dhh hceCrpeirverintensityd sAT.0UKD, Gim &ve
[err] Theintepsi: ent i nhi bition constants [errb are shown in Table 1. 25

Tabl e 1 Chasscipagira FAB miz M¥H? 417, 300 (* - O kaOe), 2RcME CefoRoN
2700 30¢ Formul a 11
0.5 For nubgmelg 7 25 Formula V

5 Fornul a V : 5 Fornula VI
S 55 | bl o PPO.51 Vet Ry POBER) o |

0.8 4- n Pr ORY ord L de(fermmet effect of various resorcinol compounds on 6 o‘?S% l( fus l'gorm

%% 4_ lu%Qre@ﬁX o e?r crllgfay s*steeasug\llar to that described in §Ia vh S nzg é noI

40 consisted of: resor cl nol CI d)

150 [err] T edh@SSdn® ,{ogﬁ,a@o&p@@tratlon of inhi bitor necessary to obtain

Jifty (509% d%@.éﬁ@f\?duhﬁhix@h&dyﬂl&m@é(dd@A nzyme. The results show that nuch
| ower gpncemnHpoushtempfand he resorcinol derivatives were needed to reach the

sane | evel of/- idAbd &inkdnPatiofsCoi e coiipduf To®8 @sed Nol . 45
The rate of the reaction was monitored by measuring the change in absorbance per minute at 475 nm at
25 * C. The apparent inhibition constants (lso) are shown in Table 1.

25 Table 1

Compound lso,M

\_/ Resorcinol 2700
30 Formuta Il 05

Formula IV 25

Formula V 5

Formula VI . 5

. Formula Vii 5
/ 35 4-Ethylresorcinol - 0.8
4-n-Propylresorcinol 18
4-Dodecylresorcinol 0.3
4-Cyclohexylresorcinol _ 0.2

4-Hexanoylresorcinol 750

40 4-Carboxyresorcinol (2,4-Dihydroxybenzoic Acid) 150

lso represents the concentration of inhibitor necessary to obtain fifty (50%) percent inhibition of the
enzyme. The results show that much lower concentrations of the resorcinol derivatives were needed to
reach the same level of inhibition compared to resorcinol.

50 Pink shrimp (Penaeus duorarum) were caught and frozen in Key West, Florida and thawed prior to

treatment. Melanosis was rated in the shrimp according to the scale developed to describe melanosis
shown in Table 2.

55
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Exanple 8 Effect of YMb El uate on Pi nk _Shr! np Mel anosis 50 Pink shrinp
(Penaeus duorarum were caught arﬂ,érpgégé]’é{] Key West, Florida and thawed
prior to treatnent. Ml anosis was-r n-the shrinp according to the

scal e devel oped to descri be nelanosis shown in Table 2. 55 15 EP 0 514
467 Bl Table 2. Scale used to describe and rate the occurrence of nel anosis
(bl ackspot) mab1d NX, sh§ioPe Yebgnesi e 0 Absent 10 2
Slight, noticeable on s%ne sh??n%eﬂ§gfgfiﬁﬁg,raﬁSthéable on nost

shrinp 6  NStRtEEeRce nof i rebpnesisn(hbscksphed mpn8pinkeahy impnot i ceabl e

on nos§ shrinmp 15 10 Heavy, totally wunacceptable 20 The
nel anosi s scal e eg be rel ajed To exrstTrng reconnendatiomns-devetoped by the
Nat i onal Mari ne Risgisgiedlec for grading raw shrinp. Code of Federal
Regul ations (19820 TMAbs$ent0, Part 265, Subpart A, United States General
standards for G ade ri ., £62-268. A scale rating of 4 or greater
represénts a rreagrzsisbiljieglggf e'g?tli%gf)lr’%aug? o]uk: Ul fﬁ."'iﬂpr ating of 8 or greater
woul d represent & seldkghtiefvetiappbbacbnnmoan shatappt abl e productb 25 ;
Harvests were arreangfsdéstiste _ heads- ink _shrinp were obtaine
within less than 812 our s posﬁﬁégg?l%tg?héoggcg#’rﬁp shrinp were
routiggl y washed “on- Bt RRCteppbteronymestr sirinmpi ce. The basic
pogedure was ta0 i rbeavi-660a DIPBnRéc&PtiPPei N 2.5 liters of variable
dip conpositions and concentrations for 1 mnute, then drain and package in
pl asti ¢ bagstTote-storet+m+ee-—Fhe—bags—were-considered. necessary to
\elimnate the variable influence of nelting ice. Iced containers with

packaged 3Crhe wblandE $RI6 &a b Fehfibdi 1 ekiSting lrecomMbridatiis AbveRPod/\by the NalidnhiNGarRY €T Y
ot her dayishefes/S8niqRITer Yrading rdvedhamp.Tole YFRdsral Roguiktianad19aB0MiR 0 AMneds, 'sabgalt e Y
during 2Uuiteekstates Geiofal agadardehier lGeugss of Skrinipl Bp. Poacheh ek Redi FlaRy 614 S Groatehat
t he i nveesplegatsor measurblsle daiéct Bhi pBdduct gualih A 2410g) 6FE or ighoatel @wduldregredehterdevdRdl idoct ONe
exper i enerpbachingemitungragntablegiraiuetl | scoring relative to the aforenentioned
scal e 2 TablHarvests warh erranged sucinthst feesic beqdann pick dyimp werechbtainbdpithth less!tisan 1R hbuté s
depi ct i ngestbamnesinat dbendqsk.cAll shfimp weroardutinely. waghed parbeasd 8@ terhpprariiyestarerbvi ise. Thhe
i nt ent ict pyocpyre ags fie) ringsAA0G0L gms fob skrimpeis 3o titors cof variablatdine pampositidne eind
sel ect i nEPEgrations; for | raigyteydhep Jrgin,pnd-napiaee) incpiastic Bags do e stared imice-Sthp bags were
\eval uat i BRf&iderqq, pecossary ;'"ainf}g ther vagishisinflugnce; of mgiting riges Icech cpriemers willppagkaged as
a cont"’? Of nrggdvqfemrﬂlg (. (atrefr eration with reicing every other day. :
' Development of melanosis was scored and photographed routinely during 2 weeks of storage. The bags
of shrimp had been numbered such that the investigator could not distinguish amongst the various
treatments. One experienced investigator did all scoring relative to the aforementioned scale (Table 2). The
scale was accompanied by pre-developed color prints depicting common examples of the advancing stages
—/ 35 for melanosis. The intent was to screen for obvious differences between treatments, thus selecting the best
treatments for subsequent tests with statistical evaluations.
The various dips or chemical treatments included tap water as a control, sodium bisulfite at a
concentration of 1.25%, crude EDC ficin and the YM5 eluate prepared according to the procedure outlined
in Example 1, which is designated "F100". The dip solution was fresh tap water.

40 The treatment (dips) and ratios of shrimp to dip solution are shown in Table 3.
Table 3
® Dip Solution Shrimp to Dip
Ratio Vol./Vol.
Control | (tapwater) 1/5
Control Il {tapwater) _ 1 Jal
BIS (Sodium bisulfite) 1/5
60 Ficin, tablet form _ 1/5
F1p, ficin powder vial | . 11
F2p, ficin powder vial Il 1M
F100, YM5 eluate (1/6 thru 1/20 dilution with or without buffer B) 1/2

8 The treatments contained variable additions fo tap water, unless otherwise specified in batches made with

distilled water. All freatments were complete submergence of the shrimp in the dips for 60 to 80 seconds
followed by brief (5-10 seconds) colander drain with mild agitation.

16



concentration of 1.25% crude EDC fici n and the YMb el uate prepared
according to the procedure outli n olﬁ &é?gpl e 1, which is designated
"F100". The dip solution was fres tap The treatnment (dips)
and ratios of shrinp to dip solution are shovvn |n Table 3. Table 3 Dip
Sol uti ON  The results are shown in Figures 1 and 2. Figure 1 shows that the YMBMdliaf8PF100, vils fas 4ffective
Rat i 0 Volas/ yfQetter GRUAL EdAlum! bidkiPMAddRtking melanosis. Figure 2 shows that F100 was as effective as

1/'5 Cont re@lde itin bridarROAEERE Ve than sodium bisulfite in reducing melanosis. 1/1 BIS
(Sodi um bisulfite) 1/5 50

Fi cin, st edxbraple §or m 1/5 Flp, ficin
powder vial | 1/1 F2p, ficin powder vial
11 Inhibition of Enzymatic Browning Of Apples by YM3 Elugtd 00, YMb el uate (1/5 thru 1/20

dilution with or without buffer B) 1/2 55 The treatnents contai ned

vari abl e adBesh yhae Msintosiharpiesclield 4 ambiest tempRaip 432 18 écq)f Y’%’EI s\"ﬁd HE‘I 8‘!?5 Sma

with dfostqorer@pd ouhinks 174 nph siicese Therppplp slicapyete i |b<¥tb s %
shri np | b glﬁ;gh gtalqy(ypn;gsgng ’SS'BEPlig;ﬁns gwn mq? s nt,ltﬁe le s‘? wer
col ander

shown in ﬁ '@f‘a ‘F? ag}“ﬁﬂ?t e °x§?138vv§° fha T °f ces a‘% v'%alg

ef f ect | veaﬂgs ?uﬁan sodi um bi sul fi te | n redum ng nel an05| s

i gure'™ shows t hat F100 was as effective as crude ficin and nore effective
- t¥ran sodi um biZahke (2 iApple Frewtmentsosis. 5 Exanple 9 Inhibition of
Enzymati c Br owni ng O Apples by YMb Eluate Fresh, whol e Ml ntosh appl es,
(el d at anbi er}:t erature (22,to [err] were sllced into quarters, 10
cored gnd cut 43FEHX inch slices. The apple slices were treated by
brushing the )i cedmsurifqm:ﬂs of. éli ppang éheyslices by totally immrersing
them for vari Qlc.}s tld‘n?i ne \l_ess tlga}g ? seconds, 10 seconds, 1 minute, 2
1/2 mnutes and 5 mnu 'f‘h The tTons shown in Table 4. Foll ow ng
treatment, theéappls® @Mce@dﬁe\m whéwhdté(btsfﬁmﬂ apHa6by ent tenperature,

exposee to ailg) Theg,osl,,hpe § of.. br ouni after 0, 1,
2, 3, 4 and 24 hours ?pabl eﬁﬁg C‘F? E@én%/s C%n?ro'\f!\g gg no
liquid, i.e., airPH I‘{/ using (fp; |&%Qﬁl/vat er, pH 5.8

/

30 Experimental
| 5) YM3 eluate, pH 6.3, about 100 mg/mlL, prepared
\_/. o as described in Example 1 from (200 mg/mL)

crude ficin in sodium phosphate

“ 6) Y¥YM5 eluate, final pH 4.6, about 100 mg/mL,
prepared as described in Examplé 1 from (200
mg/mL) crude ficin in phosphate buffer, (50
“ mM), pH 2.7 (raised from pH 2.0 using 4.0 N
NaOH)
50 The results showed that treatments 5 and 6 (Table 4) using the YM5 eluate minimized the extent of

browning of the apple slices. All samples were initially (time 0) white in color. Browning of the controls

(treatments 1 through 4, Table 4) was observed after 1 hour, with maximum browning occurring after about

3 hours. After 3 hours, no significant browning was observed in slices receiving treatments 5 and 6. After 24

hours, the slices which received treatments 5 and 6 were slightly browned, but exhibited significantly less
s5 browning than the controls.
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3) 50 mM sodi um phosphate buffer, pH 6.7 25 4) 50 nV
phosphate buffer, pH 2.7 (raised f using 4. 0N NaOH) 30
Experinmental 5) YMb el uate, pH Gégipr’i}géégloo ng/ nL, prepared as
described in Exanple 1 from (200 ng/nL) 35 crude ficin in sodi um phosphate
40 6) YMRasdidigg €, final pH 4.6, about 100 ng/nl, prepared as described in
Exanple 1 TTom {200 ng/nL) crude ficin in phosphate buffer, (50 45 mM), pH

2.7 (rai safhibitios bh EddWnihg th AtpieB By the CombdiiadbFoffdia v and Y8 E@BUI t s showed t hat

treatnents 5 and 6 (Tabl'e 4)" using the 'YMb eTuafe m nimzed the extent of
br owni ng of Tveeirap he ubbriiss@Swholl McitteshdppIss, \ekicat | ambishtatbiyerdtire, Neerd) Sliced witle ai N
col or. Br ctaniesgstad pdring krdfo litia qulagers, icored) thae Butntd. 1/8-nciosligds. A vollradobfd.8mL wasch of
observed daiet teatmbntisolutigns Wistéchin ITable Mahanibientiempeyatare ovas applieyl anfot the top lexnatedFutiager s.
Af t er 3 hofifreshly eot white slicks, driplicatelnavpins Py trestmentiEhe Fowlilal Vicomippund was eynthesizadgs

t r eat ment sle®ribaddn Bxampiet Se Follpwing anpfication; the skices steas! ajanbient tamperatueeg expessd tnairand 5
and 6 vier dighd|Torgeriadic vispd Rretyation gt reletivairale and xtent ghbrewningriram, 19 reigwes3g 4 heussni ng
than the controls. 17 EP 0 514 467 Bl Exanple 10 Inhibition of Browning
in Appl es by the Conpound offabdem3l o Appled Tnemtmentis 5 Two fresh and
unbrui sed whol e McIntosh apples, held at anbient tenperature, were sliced
wth a stainl &3S st%el ardi n%dkni fe, i too quarters, cored, then cut into

1/ 4-inch slicés. ROGEPAHE S0 . 8 °f “df- “"each of the treatnent solutions
listed in TabRd 5 Spdimbi ehi spbaper Buffe waSmIpl i ed onto the top exposed
surface of freshly : ' hiGEsS, I Rl i a e nt. The
Koymula V co gunds\%/géu\sgny??‘%g?ihzaeg z?s’f{{ ee?cri be %n%c?r?pﬂoeq S{J%ng ng

appl i capi on, PRe sFPEAyEsPdOSPhE tanbiufifien dimdhattudactogrose® (B hir and 10
light, for periodie yMsugll.okservahiodt Qfact@lsalyi ve rate and extent of

browni ng, from15 ginutes to 4 _hours. . Table 5  Apple Treats#ents 15 At
control I ed pEP @82?3‘?. Bhpprhags Bufter, (am)e Ao ssmA? B%)  Sodi um
phosphate Buffer +(Frivlhulea V,act.62edy W3 ,09020mM)

2 5) Sodium phosphate Buffer (5mM) + Lactose (9.0%)
+ 1l,4-Diaminobutane, 50mL/100mL, (S5mM)
6) Sodiunm phosphate Buffer (5mM) + Formula V,

~ 30 0.5%, (20mM)
7) Air only.
D . Lactose was added due to'its presence in the crude

ficin preparation which was diluted with lactose
solids by the suppliers.

40 All freshly cut samples initially were white in color. Within 15 minutes after ireatment, some browning
occurred in all samples except those treated with solutions 3, 4, and 6, which remained white. After one
hour, samples treated with 4 and 6 were still white, while the other samples showed a varying extent of
browning. The extent of browning of the other samples, in order of least browned to the most browned were
3 < 2,5< 1, 7. After about 3 hours, maximum extent of browning occurred in samples 1, 2, 3, 5 and 7,

45 ranked as noted above after 1 hour, Samples treated with solutions 4 and 6 remained white and essentially
unchanged in color. : .

Under the examined conditions, the compound of Formula V at a concentration of 20 mM inhibited
browning of apples more effectively than the YM5 eluate and crude ficin. Lactose and/or 1,4-diaminobutane
did not prevent browning.
- 50

&5 Pink shrimp (penasus duorarum) were caught and frozen in Key West, Florida and thawed prior to
treatment. Melanosis was rated in the shrimp according to the scale developed to describe melanosis, as
shown in Example 8, Table 2.
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3) Sodi um phosphate Buffer (5m\W) + Lactose (9.0% + YMb (1.0% without
| act ose) 4) Sodi um phosphat e Buf](‘)% ﬁ% Lactose (9.0% + Fornula V,
0.5% by wt, (20nmH) 25 5) s @ s%‘nate Buf fer (5mV) + Lactose

(9.09% + 1,4-D am nobutane, 50ni/100m., (5nmV) 6) Sodi um phosphat e Buf fer

(5mMV) + For mung pysic pldcedure was t6 rinse the Shrimi?in varaB8 8y cofpositions Aid” con&ittraions for 1
Lact 0se WaminfdRe tedliutiohs icbritaingOhe Vo thighést bdiBertratioRE oI FdrfididVv RbMgvBAEES. 0N %
whi ch was dhd olbse6] dob tdlatkost tsiiiclent Matefits thytest 6wt Mab patsd onfdds individudl hrip Sah Y
cut sanpl esrainnd padkhgs iVpliistic BéYs ticebe storedDih @b. Thébhd werel onsideridtnecessdint 10 loliminate the
treat mens , vaiablie ilfluenss ioh gnelliog iter ek icontairets withnfEcieEged xiviat wérl GRedtin 8t B di.7WC) h
sol uti ons frigératiaunelittc reioiigi evaryr ethei dap.dDevielopraent Af tmefanasisewdso snoed sandpihetegraphed
treated w wdutinblyedudngo” daws of stordgk les daseribed indranhpde 8.he ot her sanpl es showed a
varyi ng ext ertheofarigys oligsi ergchemnisal ¥gatneants ipgluded dapn water af at ¢eatraht spdiumshisplftac et aj n
order of | eensentgtionyldlePStop YMR coluamiiproparesiireerding: fooBamele 1) ab a concentrationaeft 8, and
about 3 TRoUFENg AAENTRIINNS Xt the Forppla Yy comRPYRg 28 ddligrtd i Figyres Bnam 4 Jhe resyits showngn
2ot ong. Rl AToRhA teds e 4dhows YL B A I UG e
sol utions e whi I . r
t he exam néﬁe"ﬁ‘@r?ais?q'%g;‘%%@m@ﬂ?ﬂ? °%¥ Fornmula V at a concentration of 20
nM i nhi b1i5t%ga brleov,xni ng of apples nore effectively than the YMb el uate and
crg%e) fi'8i P2 ¥0se and/ or 1, 4-di am nobut ane did not prevent browning. 50
Ex le 1 .2 V Conmpound on Pink
Shrinmp Mel Eﬁ%@%@%ﬂﬁ@Y@fﬁ%ﬁ.@qﬁﬁ%@ pgtrsrg'ﬁn ﬂgm‘%‘irun} wer e caught and
Crozen in Keypilbsfimp (Pofolis@iorRfh) Wh \Welleddnk Qlaldatdd &S BRAERA In ExMRHISS Bbst thibfe
rated inot Bebefifént WRs effeoti dhth $hAmp BEat HERfrEnig @AURMORAAD. [TRo SIFFH WeRENIRZBH Bifdr S,
as shown i i #eatwept WithSrariold BbrRentratioS of the oipbuka HPFdrhuld REAINDRichs WorRGRsbiEE in'6d8
to rinse t katesThe Repulis Arevshbwrbia | FRyu@i 0 TRORPOGEA Vicompouad 3 offedtigecin ftisddréventidn bbkesl
m nut e (f opink egimpwilanésisons cont ai ning the two hi ghest concentrations of the
Forrmul a V conpound, i.e., 0.1%and 0.05% due to |lack of sufficient

mat er i al2s Ekampleedt sol uti on was painted onto 6 individual shrinp), then
drain and package in plastic bags to be stored in ice. The bags were

- consi deredE rtipatmgnt&insepmihe Berjopreance of the Formula V

\_ Fresh pink shrimp were treated and evaluated as described in Example 12. The shrimp treated with
30 0.025% of the compound of Formula V were stored directly or following a sea water rinse, post-treatment.
The result is shown in Figure 7 and shows that a post-ireatment rinse has no significant effect on the

inhibition of shrimp melanosis by the compound of Formula V.

Fresh pink shrimp were treated and evaluated as described in Exampie 12. The shrimp were dipped in

a 0.01% solution of the compound of Formula V made up in sither sea or fresh water. The data is

40 presented in Figure 8 and shows that there is no significant effect on the inhibition of shrimp melanosis by
the Formula V compound when the solutions are prepared in fresh or sea water. : '

Fresh pink shrimp were treated and evaluated as described in Example 12. In this example, different

- one pound baiches of shrimp were dipped into the same one liter solution of 0.01% of the Formula V

compound for one minute each. A total of eight dips were performed. The results are presented in Figure 9

s0 and show that the Formula V compound is still an effective melanosis inhibitor even after eight dips into the
same 0.01% solution.

Example 18

55 The Effect of 4-Hexylresorcinol on the Development of Shrimp Melanosis

Pink shrimp were ireated and evaluated as described in Example 8 except that the compound of
Formula |l (4-hexylresorcinol, Sigma Chemical Co.) was substituted for the Formula V compound. Pink
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5 variable influence of nelting ice. Iced containers with packaged shrinp
were stored in [err] (1.7 C refri tiogn wWith reicing every other day.
Devel opnent of nel anosis was scorggedéﬂéagﬂ&wographed routinely during 7
days of storage as described in Exanple 8. The various dips or chem cal .

t r eat ment yiinh woldWiided Ao VRERE 00081 COME%QF the FOHUIAT dBmBslin bistétéd & described
concent I ajgo@) TRY dale is grédphed MPFigird R tnd CRIWS R FRANURCIFQkdbURE 1 b ¥ASHPInRIbIE)} ofdfle
concent 1 ajbinfiflond stkiifip ntdliosldat conéntratidds 406w &d.0088%.0ns of the Fornula V
conpound as indicated in Figures 3 an 4. The results shown in Figure 3 show

reduci ng nel anosis. 15 Exanple 12 Effect of the Fornula V Conpound on Fresh
Pi nk Shri np Pivk shriters ere MepiRd ghtt pyalyatpdoes sesgrbedUin iExanply 8\gxpapt thatothe cempayng of
eval uatedForguiz ¥56Epe Begpierf) man pbptivig fex e Fermulaat compaund oPink-shi@p wakerdippgg, into
carried otplutions oh0-04{~i0:PB5% shihe Ggrmpla ¥l compeund a Rd agidlpscribpd abpya. Wedatafs shewne
not f r ozedeRbicallyrin Figure 1d andrahows et fiormyia Y1 Fa@pqua focker 3 Bt frkibiter of e tunatied Ghd
of For rmul i mejanosis 3 epnpesiliois A IYN%d in sea water. The results are
shown in g‘igulrel 6. The Fornula V conpound is effective in the prevention of
fresh ;’)sl Nk HP—i—Pﬂ) mel anosis. 25 Exanple 13 Effect of Post-treatnent Rinse
on~The P k= ' hr i e treated and
eval uat egﬁggﬁgﬁrgﬁrﬁ? ﬁe@glgﬁ—@%%@n%@' ‘eﬁﬁﬁﬁgﬁﬁ%m'r%ne "with 30 0.025% of
the compounginfsnirt) Wt areXodVahdE evtludtb® s AbdcRiSd! i EXEmdid B! RWph thafins RBmNERAE b
rinse, »POosdnmibid RERIRIN droxionyiSiSpidnic dofl) WaRHBstitutdbd FrbrGhY Eormulf 0 QoMo Pink Bhrindd
POSt - t I € akdi® Bibpdd! M6 SollitRAs 61®.081 YUt % itke¥km@d eGinpsuid britestdréthdsltebdribsl 4bbveS e NP
mel anosi sdd@y ist dhewrC graphsdndin Gigule0{ Midashbivs ths aFsphuia Adcoripouhl o ok fak GihibRér dflie Use
of Sea Wfomrdation of Bliriplindlhbsiy at achcirbtioasds 16w as dasearul a V Conpound Sol uti ons
Fresh pink shrinp were treated and eval uated as described in Exanple 12.
made up in either sea or fresh water. The data is 40 presented in Figure 8
and showsEffeptpf the ifermulaiVsCompound gniFfesit Briawn Stirimaddelanesis he i nhi biti on of shrinp
mel anosi s by the Fornmula V conpound when the solutions are prepared in
Cresh or seHroWASBImD pera tiopiad gl avglusted,as drsdhed Tosrpink HUBR BEXMPIE B Thasrasuitty)
| nto 0301P¥ in Rigure ddnindisats, thah the osormpound & FomulaiY it Rifecliverin iphibiting Jeplagerip
eval uat eqie¥¥orpeatp Py shrigpes B ASkEP- | this exanple, different one pound
bat ches oéx s%gi gp were dipped into the same one liter solution of 0.01% of
t he Fornu gmele g npound for one mnute each. A total of eight dips were
er,f or ped | | 0 and show that the
Illg\(‘){rml ?\E@gt&ggé% '1%%%’"&?%ﬁ’iﬁ?ﬁﬂegg@&g‘éé%gim I nhi bitor even after
ei ght di ps pBdYat REIaS@ B Gaildndes Bladk TigdR shimiPPBhaBuslmbhodon) d&6rdfsh b sdléwing
4- Hexy| 1 esr6detirs Otigd? RhinhlS hdddY Yo inOfquidHito§dh Ml REHOGbEhd to a fine powder. The
powdered shrimp heads were extracted into phosphate buffer by stitring. The crude extracts were subjected
40 to ammonium sulfate precipitation between 0-40% ammonium sulfate saturation and subsequently purified
by preparative hydrophobic interactive on Phenyl-Sepharose CL-4B (Pharmacia) at 4°C. Purified PPO
fractions were concentrated via ulirafiliration. The purity of the enzyme was evaluated using gel elec-
A control run was made as follows: A 50 ul aliquot of 5 mM sodium phosphate (pH 6.5) was added to
45 880 u! of 5 mM L-DOPA, 5 mM sodium phosphate (pH 6.5). 70 w1l of Tiger shrimp PPO (6.3 mg total
. protein stock solution) were added and the reaction was immediately monitored using a Beckman DU
Spectrophotometer, at 475 nm for 10 minutes, at 35°C.
To test the inhibitor, a 50 L] aliquot of the compound of Formula V (20 mM) prepared as described in
Example 5, was added to 880 ui of L-DOPA. 70 ul of Tiger Shrimp PPO (6.3 mg total protein stock
s0 solution) were added and the reaction immediately monitored spectrophotometrically as described above for
the control. Each test was run in triplicate.
The results are shown in Table 6:
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Pink shrinp were treated and eval uated as described in Exarrplé 8 except
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e 18 The Effect of the Forrmula IV Conpound on the
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descri bed i Exanplé "8 'except " Thaf "t'he conpound™of "20~ Fornula |V

(2, 4-di hydr¢ oxmbaaay bﬁbrefyalmm-data@eadd)rowm @blbaid)dgblt @ling, O blehding™6ir the. bvdcado pulp

o -
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hohi bi tor of Aveeados wevet hatynd @fid blandedyin aEb@inedessonin the rpeesertce af varioss test $abwioras
0. 05% iluding 04 %1Rpraig ¥ dr/wlo1 % tidweon Buigerfwivh thg comhipasiom of Oolf¥e Fareula VBnd#ii lemon
Shrimp Mel dyiess erd Brtesnas ashegitivg conirple Ther eopeaniptionm shown i the firal) cansentyatiop in 1ha dleded
pi nk shri mPreparalicpphavecadp. Forqwila \bwas prepareghas & Riiodk golptio i waters Test sgiptiogs were

that the ¢ u?‘?dth?)fa"%‘i‘%ﬂ‘l"%l dgnqgspra%esgﬂgf E@‘f’ﬁ v@s P‘ﬁm\'"f?ﬂl 'E‘f"@‘i"ﬂﬁ'y r?g?'aﬂ'ﬁ'gq &f the
devel opnment®! b'P'ﬁ'e F‘ﬁ d ° t of th e

Fornul a 3 ’8"8 qup ’°§ﬁ
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ammoni un¥os L&Qnﬁ&@w&é & bvalubtad hiCds e Bis WieRide %\mé Wh SR ThAi, S8t E@ﬁ:&nﬁﬂt\ldéa?ﬁple%s

‘and subsequgRtsightp distdioréCand YheDFRRAE FhdmoR jURsHaRRBORGined WiiaMCincNaRAged The watsr
Pheny! - Sephad @sfn ficodtBnttolRNEAiBRE iadarkdkowh discoldtatioh.fii v Bidabd MEHL0. 196 Forkile & was
concent r at effectivedin Wetintiibitioh bf &bdadd browrdiy ad thietcymblhatibriét 0a Rz FoiRulaVA Inde 148 idiidh fite
using geal5 alae 6f everi grpd@leffidacg. Laemr i, U K, Nature, 227:680-685 (1970).

Avocado samples and test solutions were prepared and treated samples were evaluated as in Example
21 except the final concentration of the Formula V compound in the avocado blend was varied. Formula V
concentrations of 0.05, 0.025, 0.005, and 0.001% were employed. All test samples and conirols were
prepared in the presence of 1% lemon juice. Foliowing blending all samples were sfored at 4°C. After 24
hours, only the control samples showed significant browning. Slight browning was observed in the 0.001
and 0.005% Formula V samples after 72 hours refrigerated storage while the controls were a deep brown.
The 0.025 and 0.05% Formula V samples were still an acceptable yellow-green color. After 96 hours both
the 0.025 and 0.05% Formula V samples continued to exhibit no signs of enzymatic browning whereas the
lower concentrations showed significant browning and the controls were a very deep brown color. 0.025 and
50 0.05% Formula V appeared to be very effective in preventing avocado browning for at least 96 hours under -
these conditions.
Claims
Claims for the following Contracting States : AT, BE, CH, DE, DK, FR, GB, GR, IT, LI, LU, NL, SE

A method for inhibiting enzymatic browning of foods or beverages susceptible to such browning,
comprising applying to the foods or beverages an amount of a 4-substituted resorcinol derivative
sufficient to inhibit the browning of the foods, wherein the resorcinol derivative has the following general
formula:

1.
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A control run was nmade as follows: A 50 [err] a:ciquot Ef 5 mM sodi um
hosphat e H 6.5) was added to 45 880 [err] of 5 nM

Bhothate EBH 6.5). 70 [err] of - FHder? 45%{7% PPO (6.3 ng t Hmuﬂﬁllmﬂlll
stock sol ution) were added and the reaction was i mediately fonitdred uSiny
a Beckman DU Spectrophotoneter, at 47%,ygfor 10 mi.nutes, at 35 [err] To
test the inhibitor, a 50 [err] allquot of the conpound of Formula V (20 mM
prepared as descri beg—n ma..p.c ras—added—t-6—88G—+ter+jqof L-DOPA 70 _
[err] of Tiger ShrinptE8feps. 3 '?*’GF‘QPREP&"@?H"‘@I"BCKAS'U'W sol ution) were

addedsand the reacti pGoitenedi ate y 183 foo¥ efls speet r Jphedoometri cal Iy as
descri bed above for | henMmBunhalol. | Eaalssxmst was run ifn tmiplicate. The

results are shown in Tabl'€é 6. 55 20 EP O 514 467 BI Table 6 T{eat]mant'
Reactlonr n fppob%ﬁ I, f Formula V. err] 1 nmM
For nul hB@ésﬁus[sﬂSvF lUb g?r b'ngLr es t"gwskg‘\?vggﬁéoru tJéfr’\t |°%1 ual nhi biti on of PPO

act|v1°t yEbe ik b corrpound of Fornmula V. Exanple 21 Effect of the Fornmula V
Conmpound” on t'ﬁe Enzymatic Browning of Avocados Avocados undergo

pul p [ Kahn, V., "Journal "~ of " he "Sci'ence” of “Food and Agricul ture, 42:38-43
(1975),] whAwhados uadetger PRQ:@talyized browGng @dh @lamagd, tlitng|Tod &G i of itHeyavedado pulp

pr ocess d¥aha\dcledmal of thel Scibnse oflFred harhAdricaios| 42:38-43f(1975)pwiiaT isre bariods IRORGIathe as
an i nhi dn ﬂ@rmarlretaawmwcmwwo \weeduatsy Jhe) Aunetidnality df e Foprhiblo Wi cogpeund e an
Avocadodnhifitereof pyerade drownifg whscaveluated im the fdllowiog mermeressor in the presence of
vari ous t edfocades wereobalved aeqd Blandeg in a1ised-giopassar ity tewpregencel ob Yadious est solotions
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in the ? 83%98 gfﬁ? tF Prb'}'l"aoY ‘”é?/B@B%T a’FBrZFﬁJF c"\F rEﬁﬁ‘ splutignspware t oc k
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Example 22

Avocado samples and test solutions were prepared and treated samples were evaluated as in Example
21 except the final concentration of the Formula V compound in the avocado blend was varied. Formula V
concentrations of 0.05, 0.025, 0.005, and 0.001% were employed. All test samples and controls were
prepared in the presence of 1% lemon juice. Following blending all samples were sfored at 4° C. After 24
hours, only the control samples showed significant brownihg. Slight browning was observed in the 0.001
and 0.005% Formula V samples after 72 hours refrigerated storage while the controls were a deep brown.
The 0.025 and 0.05% Formula V samples were still an acceptable yellow-green color. After 96 hours both
the 0.025 and 0.05% Formula V samples continued to exhibit no signs of enzymatic browning whereas the
lower concentrations showed significant browning and the controls were a very deep brown color. 0.025 and
0.05% Formula V appeared to be very effective in preventing avocado browning for at least 96 hours under
these conditions.

45
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Claims

Claims for the following Contracting States : AT, BE, CH, DE, DK, FR, GB, GR, IT, LI, LU, NL, SE
% 1. A method for inhibiting enzymatic browning of foods or'beverages susceptible to such browning,

comprising applying to the foods or beverages an amount of a-4-substituted resorcinol derivative

sufficient to inhibit the browning of the foods, wherein‘the resorcinol derivative has the following general

formula:

L
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sanpl es were re-evaluated at 96 hours storage tinme with simlar results :
i.e., the Fornula V sanple was o i y di scol ored an ‘ ‘
V/'| enon juice sanpl es remai ned vgé%‘&i{'f'g}qé changed. The vvaﬁlumﬂ ij)lu]umh“‘!“ '
juice controls exhibited a dark brown discoloration. It was *coficl ded that
0.1% Formula V was effective in the inhibition of avocado browning and the
combi nation of 0.1% Fornula V and 1% | eppn | ®,ce 35 was of even greater
ef ficacy. Exanple 22 Effect of VariedgeComsghtrati ons of the Fornula Vv
Compound on the Inhibition of Avocado i ng 40 Avocado sanpl es and test
sol utsons were prepared and treated shgpl#S\were evaluated as in Exanple 21
except the final concentration of Ri®e FO nul QRy conpound in the avocado
bl end was varied. Fornmula V concentrations of 0.05, 0.025, 0.005, and
0. 001% were enpl oyed. Al test sarrpi.ag,g%?jgg gontrols were prepared in the
presence of 1%l enon juice. Follow ng ending all sanples were stored at
[err]®After 24 45 hours, only the control sanples showed significant
br owni ng. ger "f*' BF‘b\ﬁhjaf?g'"ﬂ?i’_Q""(?bté’e?egﬁé’G‘? iffAm¢ the: ggup) gansisting oF o8, EORMAR, v
sanpl es af P PR B yherelg &F 3pdby _??WSE?@?W‘M i or phalkol graen oavisg fip d 198qeep
brown. The® .%%O’T‘a?dqa inepoRranshagh i yaic §%’f? @ion pp p guistityieq angmatic comgpunl; qnd
yel | ow gr P Tap Selagtsd 3P thaing, B enc) Arikatiyq,inhibits Gaaymale Pryt98o, For nul a V
Rap! Bs ¢ ORabigds KU f SonleB00e RSN %&:gﬁr 9 WRRSLtNGE P B%urt 1
Ower  CONCGHLLd dlkaic BANES) o1 bEHIA 1ichHet B Wohiing d WhiddltonCOT T OF'S VT € 2

~ very deep brown color.”0.0 2" 3HA"0. o For a appearea' to be very

—effective hMmdHo§ bE Biai9 whdeih 3 B Lompitied' St 6% ofd netd?éiiin WhRcH 8 Wbisctat il mbhese
condigi ONSgeo @hérain&b@wgeri R¥ro h,esum,ges?m. EKISHnG, ARdrtint iogthe bRiStiuod; or iy,  CH,
DE, DK, FRR, is53, saftfated lofl unshtlrated blkyl foup Fiing fror abBik 1 @flato®30i caBbrDAtérhs i adifeay, MaLt i C
br owni ng OfradcAglsr dYélicRBMBLRBASOrIE)SRKREPah Ak ghddp Bt 6rGanity ONgbrADgrowpOdbRInRG 89
appl yi ng t metdréutont egétfedofiond @hee graghe Bonsisting NeRUskiygef nitogbn,Ssullicr phdsptdtlis) eaingi nol
deri vat i vebrswihé,iigine ot fluodnel Nhi bit the browni ng of the foods, wherein the

resorasi nol derivative has the foll ow ng general fornula: 21 Table 6
Tr eat merft A method offQéairg d iwbereiR& end Rerard WRBH.NNT mi n) Activity 5
Contr ol [err] 1 mM Fornula V 1.5 x [err]

8 The r &suhtrasthor i, iehiise anmimalic browning of tadsoer mperges tsusgeptplenty sl brawRiR®UNd
\_of For mul acoyprising #uplying| ta they fopdis: ercheverpges 7n qmoURh AT 2 4/subslityiesl regoreippl Cprivative
Enzyrfti c BTIGIRFHIghibit Drowning ofi e fopes, whereining resereiaol deriyelive Rasihscioloning farmuley

br owni ng upon danmage, cutting, or blending of the avocado pulp [Kahn, V.,

Journal of the Science of Food a ri tu 42, 38-43 (1975)] which is a
serious limting factor ,
'\_-/ 35

HO OH

Formula I1I

6. A method of Claim 5 whersin the amount of Formula Il sufficient to inhibit browning of the foods is from
about 0.0001 to about 0.1% by weight.

7. A method for .inhibiting enzymatic browning of foods or beverages susceptible to such browning,
comprising applying to the foods or beverages an amount of a 4-substituted resorcinol derivative
sufficient to inhibit the browning of the foods, wherein the resorcinol derivative has the following general
formula:

50

56
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in the marketability of processed avocado products. The functionality of

the Fornmula V conmpound as an inhibitor of aygcado browning

the foll owi ng manner: Avocados wer eFR 284 457 g bl'ended in amﬂmmmmﬂmu"
in the presence of various test solutions |ncIud|ng 0.1% Forrul & W (W w)s, *
1% | enon juice (Ww, the conbination of 0.1% Fornula V and 1% | enon 20
juice, and water as a negative control. The concent¥ation shown is the

final concentration in the bl ended preparati of ocado. Fornula V was
prepared as a 2% stock solution in wgt ' nggs were added to the
avocado pul p during processing which pr f or diately after
slicing of the avocado. Approxi nately 8, of bl ended avocado was used for-
each test sanple. 25 The sarfi®s we¥e al'lORsed to stand at room
tenperature for four hours followed by extended storage at [err] The
sanpl es were subjected to visual evaluation by sensory panelists. After
three hoWrs storage at room tenperat urgergheapigr and | enon juice contro
sanpl es showed significant browning whereas the Fornmula V sanple was only
slightly brown. The Formula V/Ienobn juice sanpl e showed no evidence of

d i

br owni ng. After 24 hours t he water and ui.ce contro ,
unaccept abI e g ,IQSIZ'S S ;f' , B?é e 'ﬁy F?\@i H lﬁo(ﬁgon
jui ce safip iem 1 1o

| ?aé r'ﬁ y °’F F m @qwcavm g i
IsaEﬁ, ets h\gelr:e Ié é&r‘p‘g f%x nal ﬂr 1;}) tgﬁ%jéatl SCO?sgn}cb env tl¥% |nh ¥ atlc
/Ll enpon juice sanﬁﬂes renalned V|rtuaIIy unchanged The mater and Iennn

juice coptrgl & RHHdk 3t Efafh P wh&H & rzqwaengateﬁcf%pﬁ‘@tghe&conk.&unw%ﬁ o NAL, Wiek,
0. 1% Formul a NH@%CH; L CRE LNI(EH),BHE, Nénihd 1 Bhid] Tal Siyakiine S0AEREIA S0t I8k ﬁ@
combi nat i on- ofond INPIHE), 1,219, NATOPE), N INFROHB NMRIS aRd (O, HERD)
efficacy. Exawhrein 22anEf3f aet inddpendaritly 4 et Stk ttd &N andD highdd SolyarhiAd! lofigoiviers or
- Conpound on t silstiuiddl Higbrhéd$) corfsisitiig O €l RadBrinryd i,B Qiakfihoalkane MHAEHIEIO WRRETI IRE hadl e
t est solat i onwlomngdorpuiepar ed and treated sanples were evaluated as in
Exanpl e 21 except the final concentration of the Formula V conpound in the
avocado bl end was varied. Formula V concentratons of 0.05, 0.025, 0.005,
and 0.001% were enployed. Al test sanples andfcontrols were prepared in
kbhe presence of 1%l enon juice. § jng all sanples were stored
at 4 CAfter 24 45 hours, only » sanpl es showed si gni ficant
browni ng. Slight browning was gl y2d in the 0.001 and 0.005% Fornul a V
sanpl es after 72 hours refrﬁ@@rate- st Ogigle While the controls were a deep
brown. The 0.025 and 0. 05% Fornul a V sanpl’es were still an’acceptable
~yell owgreen color. After 96 hours both the 0.025 and 0.05% Fornula V
sanpl es Contigued to exhibit no signs of enzymatic browning whereas the
| ower concent ing and the controls were a
very deep br o{/\n%bc%lg%?'ﬁ‘hgmg%gggggﬁeffbl%@@ﬁ Emdr?r%lna V appeared to be very
effective in preventing avocado browning for at |east 96 hours under 50
these cagditions. Claims Clains for the foll g ng Contracting States: AT,
BE, CH, DE, DK FR GB, GR IT, LI 55 1. A nethod for
i nhi biting enzymati c browni ng of ¢ £~ or WeverogMges susceptible to such
browni ng, conprising applying to oods or beverages an amount of a
4-substituted resorcinol derjyet ™R .cient to inhibit the browning of
the foods, wherein the resorcinol der&va&bve has t he follomnng gener al
fornmul a:

or
(c) the resorcinol derivative has the formula:
60



21 EP O 514 467 Bl [err] 10 wherein [err] are independently selected
fromthe group consisting of:[err err rein R and R [] nl E l
H or an al kyl group having from 1é'fh 4%%%% atons in a li ull mﬁml mm"
or cyclic configuration or a substituted aromatic conpound; A&nd® wher & nsR3*
is selected so that the resorcinol derivgtive inhibits enzymatic browning.
15 2. A nmethod of Claim1 wherein [err] orrprises a heteroatom a saturated
or unsaturated al kyl group, b S ar roupbor an organic
functional group containing eroatom ® A of "Claim 2 wherein
(a) [esr] conprises at heteroatoHnwhlch |s selected fromthe 20
group consisting of: ox , sul fur, phosphorus, chlorine,

brom ne, iodine and quorlne or (b) [err] is a saturated or unsaturated

al kyl group having from about 1 to ab c rbon atoms in, a linear,
branched or cyclic configuration; (¥§ i err] is an al kyl group or organic
functi®nal group containing a heteroaton1se|ected fromthe group consisting
of 1 oxygen, %ni trogen, hosphorus, chlorine, brom ne, iodine or
fluori ne. ZG)H'°'§§°VH'BQ'HUH3WPhﬁ‘%“ﬁ'\“‘l""ﬂm'@?n [err] and R2 are both H 5. A
nmet hod of inhibiting enzymatic browning of foods or beverages susceptible
to such browni ng, conprising applgying to the foodsgor beverages an ampunt

of a 4¥®substituted resorC|noI de
brotni ng of the food ,

formula: [err] Formu : n%tho of aun15 B amount of
\Eornmul a |1 sufficiep nhi bit browning of the foods is about 0.0001
to aboyt 0. 1% by HREi ght™” 4B50@. A nethod for i nhi biti ngHe r owni ng
of foods or beverages susceptible to such browning, conprising applying to

t he foods or beverages an amount of a 4-substituted resorcinol derivative
sufficient to inhibit the br owni ng of Ear@w@o¥¥ wherein thée resorcinol
derivative has the foll owi ng general formula: 50 55 22
25 or
(e) the resorcinol derivative has the following formula:

o o
N :'
:/\/\/H\/\/L

HO OH HO OH

30

9. A method of any one of the preceding Claims wherein the foods or beverages are selected from the

_ group consisting of: crustaceans, shellfish, fruits, vegetables, fruit juices and wines.
40 .
10. A method of any of the preceding Claims wherein the enzyme is polyphenol oxidase.

11. A method of Claim 7 or Claim 8 wherein the amount of resorcinol derivative sufficient to inhibit
browning is from about 0.001 to about 0.1% by weight.

12. A method of producing a resorcinol polyamine derivative having the following formula:

O

50

NN M,

H
onH

8 Formula V

comprising the steps:

24



[err] 10 Formula L1l wherein n
is 1 or 2; [err] are independently_sel ected fromthe group uﬂ’ "Hﬂl l uﬂ
H [err] 15 CR, [err] wher ei RPRST4A7R1 a1 e i ndepend .
group having from1l1l to 6 carbon atons in a |linear, branched or cycllc
configuration g Q”QQ-~

organi ¢ funct |§ %ﬁ&%ﬁﬁﬂ,ﬁﬁ Eﬂo é'ftm tgﬁe re'g%sfggﬁﬁlaft kogg?q}?/%{%é* toBocur,

i nhi bits enzyn@tféaemgrtwrmxy dro&umarra mhﬁﬂmo&iana.@bmgc&feme IstitidigM to4oriS
sel ected from gdaguigvoup consisting of: [err] [err] am no acids, a polyam ne

substityent selected fromthe group consisting of: [err] wherein x and y

ar e i ndepersdaniéiiod alprédatifgefesdréitolpdlyainthe Aarivativel hiving ierfollowhy dmule ol | goners or
substituted oligonmers consisting of at |least three [err] diam noal kane
nmononers wherein [err] has the 25 fol|§wing formula: 0 30 [err] 35 or
(b) the resorcinol derivative fhas the follfjwing fornula: 4 45 Fornula IV or

(c) thewresorcinol derivati N,B‘S\S%hﬁ? 0 514 467 Bl
H

O [err] Formula V or

HO OH
._ 15
~ Formula V
v comprising the steps of:
20 a. reacting resorcinol with a reagent which results in the addition of one carbon atom to an aromatic
ring, under conditions sufficient to add an aldehyde group to the aromatic ring to form 2,4-
dihydroxybenzaldehyde;

b. reacting the 2 4-drhydroxybenzaldehyde with malonic acid under conditions sufficient to form 2,4-
dihydroxycinnamic acid;

25 ¢. hydrogenating the 24—drhydroxycmnam|c acid under conditions sufficient to form 2,4-dihydrox-
yphenylpropionic-acid and reacting it with diaminobutane under conditions sufficient to form Formula
V. ' '
\ 14. A resorcinol polyamine derivative having the formula:
30
o]
N\, 35 /@\/{H
H
© OH
Formula V
40

15. A composition for inhibiting enzymatic browning of foods or beverages susceptible to such browning,
consisting essentially of a resorcinol polyamine derivative having the following formula:

%5
O

o l":/\/\/ NH,

” Formula V

25



(d) the resorcinol derivative has the followi ng formula: [ ’ ﬂ
;25 or (e) the resorcinol derivative has the follow nZ" lmﬂ""!"ﬁunﬁm
[err] 9. A nethod of any one of tﬂ’eoﬁ?%ﬁ@ﬁhg Clains whereid t he ¢00ds sOf »
beverages are selected fromthe group consisting of: crustaceans,

shel I fis j 3 o UL b ] To gV . . A nethod of
any of tﬁ(‘é' é&g%%%?fﬁég%%ﬁégﬁnglrﬂg%rh{‘%ggngﬁgey%gﬂ?Q{bg’gﬁ}n 4%#%@' oxi dase. 11. A
met hod of Caim7 or Claim38 V\lnGrei n the anount of gresorcinol derivative
sufficient to inhibit browning ggs fromabout 0.O001lfft o about 0.1% by wei ght.
45 12.5 A net hod of pRoduciagg a Resor gl nol pol yapgi p&deriaati ye havi ng the
foll ow ng formul aj 3 > N -

Formul a V conpri si e steps: 24 EP O 514 467 Bl a. r¢
7- hydr oxycounpria &t Rydr ogen under conditions suffici
hydr ogenati on*t occur, fOHm ng 7-hydroxydi hydr ocoumari’i’n, . rting
t he 7-mydroxydi hydrocoumarin with d'i,an‘i nibugfne under the conditions
sufficient to formFormula V. 5 13.F RFBER0Y" of produci ng a resorci nol

pol yam ne derivative having the following formula: [err] conprising the
steps of : 2§pmprising thessteps@bict i ng resorcinol with a reagent which results in

. g I L 2 g
the addition ao'l”f"ﬁ'ﬁ%7?%9"8%‘??“’3?’[9rﬁ'_‘f"8y?{?995FEH?E?‘!"E‘“?’F sefficiarhiaehydegeiaian t agcur

fficdP oraieg 7 ydroy e iy h ' i f 4-
e ot b R AV ORBTA R oo Ry st s SR e or

mal oni ¢ aci d ‘under conditions sufficient to form 2, 4- dihydroxycinnamn c

\aci d; 17. A resorcinol polyamine derivative having the formula:
20
O 0
NVN
. N H
OH ‘ HO OH
30 . Formula VI
, 18. A composition for inhibiting enzymatic browning of foods or beverages susceptible to such browning,
/ 85 consisting essentially of a resorcinol polyamine derivative having the following formula:
(]
N .
e
40
g " ®
HO OH HO OH
Formula VI

50

55

26



25 c. hydrogenating the 2, 4-di hydroxyci nnam c acid un? l
sufficient to form 2, 4-di hydrox- y opj oni c acid and .‘!‘i ﬂiﬂ'" ﬁﬂi
di ami nobut ane under condi ti ons suf&h@%{%}t%{ form Fornul a V.

resorcinol pol yanine derivative having the fornula: 30 0 [err] 15. A

conposi ti q§ £ Abtbd ¥l uau.sanag (07 BEHolySmikd QA haOihg Ihefbﬂ@w.@rforhﬁmer ages
susceptible to such browning, consisting essentially of "a resorcinol

pol yam ne derivative having the following forrmula: 45 [err] 55 Formula V
25 EP 0 514 467 Bl 16. QA nethod of producing a resogcinol polyan ne
derivatg ve havipg the foléomn fornula 5 10
conprising the 7S Dia" gasqubﬂup?;
conditions s ent for hyﬂrogenatlon 0 occur

7- hydr ox g QeowW i n; and b. reacting 7-hydroxydihydro 8V :
di am nob ne under ¥nditions sufficient to form For- rrul§ I
resorci’mol pol yam ne derivative having the formula: 20 25 30
Formula VI 18. A conposition for pghhkid ivid enzymati c browning of foods or

beverages susceptible to such browning, 35 consisting essentially of a

resor ci nol pok¥an1ne derlvatlve havi ng the foll ow ng fornula O [err] 50 55
comprising the steps

o 15 a. reacting 2 4-d|hydroxybenzene with a reagent which results in the add|t|on of one carbon atom to

N an aromatic ring, under conditions sufficient to add an aldehyde group to the 1-position on the

aromatic ring to form 2,4-dihydroxybenzaldehyde;
, b. reacting the 2,4-dihydroxybenzaldshyde with malonic acid under conditions sufficient to form 2,4-
—/ dihydroxycinnamic acid;
20 c¢. hydrogenating the 2,4-dihydroxycinnamic acid under conditions sufficient to form 2,4-dihydrox-
yphenylpropionic acid; and
d. reacting the 2,4-dihydroxyphenylpropionic acid with spermidine under condltlons sufficient to form
Formula ViIl. :

25 20. A resorcinol polyamine derivative having the formula:

v | u/\/\/ HNANN
HO” OH . HO OH

W - Formula V;I

21. A composition for inhibiting enzymatic browning of foods or beverages susceptible to such browning,
consisting essentially of a resorcinol polyamine derivative having the foliowing formula:
40

o O
. ) N .
::/\/\/H\/\/:
HO OH HO -~ Oon

50 Formula VII

22, A composition of any one of Claims 15, 18 and 21 which is dissolved in an aqueous medium to form an
aqueous solution, and for example wherein the aqueous solution contains from about 0.001 to about 0.1
55 percent by weight of the resorcinol derivative.

23. A food or beverage susceptible to enzymatic browning which has been treated with an amount of a 4-
substituted resorcinol derivative sufficient to prevent or inhibit browning of the food or beverage wherein

27



26 EP 0 614 467 Bl 19. A nethod of prbducing a resorcino ' "ﬂ"
derivative having the follow ng f X rr] conpri sing !ﬁ mﬂﬁﬂm’m

15 a. reacting 2, 4di hydroxymgﬁ‘e“ﬁ%éﬁ a reagent which res

the addition of one carbon atomto an aromatic ring, under conditions

sufficient tig, AdslciAd dakvafB Y Soiddtod YBm! fe bid6 éong%gtoi‘: @O 1t Bfmah A" Borhdia I, NY

to form 2, 4-giieVv, Rompfng ahdiymeyn. b. reacting t
2, 4-di hydroxybenzal dehyde with nmalonic acid under conditions sufficient to

form 2, 4- Cthiirhy/ fbF ene)toRoWhR) IContracting; Statl : ES c. hydrogenating the
2, 4-di h-ydroxyci nnam ¢ aci d under conditions sufficient to form
2, 4- di hydnoxa mepie iyl ighititing Ganzyenatke bdbwvniag df thodsr eralssveragps tsaseeptible to such browning,
2, 4- di hydr oxoppipdsingl qpplyiog dnitte facdsdorvhievdiagep @n ramdint @f arvdsibstibtaddiesorainek derivative
suf ficient tsyffitient ta iFubitthd browdirg. of 1§ f@0s, whereie the respiaind! dgrivetiva hiasribe tdiiawing gonevad
havi ng the fformylal a: [err] Formula VI1 21. A conposition for inhibiting
enzymat’?c browni ng of foods or beverages susceptible to such browning,
consisting essentially of a resorcinol polyam ne derivative having the
following fornmula: 40 [err] Formula VII R4\ conposition of any one of
Clains 15, 18 and 21 which is dissol veo aqueous nediumto form an
aqueous_sol ution, and for exanple wher e} aqueous sol ution contains
from addut 0.001 to about 0.1 55 eSS BaVWei ght of the resorcinol
dertTvative. 23. A food or beverage Swsceptibl e t® enzynmati c browni ng which
has been treated with an anount of a 4- substituted resorcinol derivative
sufficient to prevent or inhibit brovwormubd Ihe food or beverage wherein
27 the resorcinol derivative is selected fromthe group consisting of:
Formul a |, FReierW B 3 RI@leideerldbhtly &bl fonY them§roup i bansidfing 0 CH, FaM; obrr, EhY, -
PO;R'R", and SO3R'R" wherein R' and R" are independently H or an alkyl group having from 1 to 6
carbon atoms in a linear, branched or cyclic configuration or a substituted aromatic compound; and
wherein Rs is selected so that the resorcinol derivative inhibits enzymatic browning.

25 :
2. A method of Claim 1 wherein Rs comprises a heteroatom, a saturated or unsaturated alkyl group, a
substituted aromatic group or an organic functional group containing a heteroatom. :

\_/ 3. A method of Claim 2 wherein {(a) Rs comprises at least one heteroatom which is selected from the
30 group consisting of: oxygen, nitrogen, sulfur, phosphorus, chlorine, bromine, iodine and fluorine; or (b)
Rs is a saturated or unsaturated alkyl group having from about 1 to about 30 carbon atoms in a linear
branched or cyclic configuration; or {c) Rs is an alkyl group or organic functional group containing a
heteroatom selected from the group consisting of: oxygen, nitrogen, sulfur, phosphorus, chlorine,
bromine, iodine or fluorine.

4. A method of Claim 1 wherein Ry and Rz are both H.

5. A method of inhibiting enzymatic browning of foods or beverages susceptible to such browning,
comprising applying to the foods or beverages an amount of a 4-subsfituted resorcinol derivative

40 sufficient to inhibit browning of the foods, wherein the resorcinol derivative has the following formula:
45
HO OH
Formula 1I

50

6. A method of Claim 5 wherein the amount of Formula Il sufficient fo inhibit browning of the foods is from
about 0.0001 fo about 0.1% by weight.

7. A method for inhibiting enzymatic browning of foods or beverages susceptible fo such browning,

comprising applying to the foods or beverages an amount of a 4-substituted resorcinol derivative
sufficient to inhibit the browning of the foods, wherein the resorcinol derivative has the following general

28



Clains for the following Contracting State: ES 5 1. A ne
enzymati ¢ browning of foods or bev eptible to syg k i
conprising applying to the foods o&gﬁg&gﬁyéi an anount oimﬂﬂﬂmm“"ﬂﬂ
resorcinol derivative sufficient to inhi b|t t he browni ng I
wherein the ggespscinol derivative has the foll owing general formula: 10 15
Formula | 20 wherein [err] are independently selected fromthe group
consisting of: [err] [err] wherein [err] are mdegendently H or an al kyl
group having from1l to 6 carbon atons in a |inear g branched or cyclic
configusation or a substituted aromati co und; g.and wherein [err] is

sel ected so that the resorcinol derigf Igglt sSgnzymati c browning. 25
2. Anethod of daim1l wherein [err] ises a heteroatom a saturated or
unsaturated al kyl group, a SUb?éié 8 _2#dQatic group or an organic
functional group containing a

roatom 3OR2A method of O aim2 wherein
(a) [ert®] conprises at |east one heteroatomwhich is selected fromthe 30
group consisting of: oxygen, nitrogen, sulfur, phosphorus, chlorine,

brom ne, iodine and fluorine; or (b) Fermjls EIEXaturated or unsaturated
al kyl group having from about 1 to about 30 carbon atoms in a | i near

branched or cycl.ic. COoan | em N ol ns' qq_l% nic
runct i offal ofHFE0 L) %a%prwnraw Fhorsih o8 gef,s% A aw" oy KA

Oi oxygen l;orn gﬁ)@ i © rUy ol ﬁ:ﬁ bifigu Stlt'BB ,
fluorine. 35,5 BhctonsP b Lokt S &14, e mkhad
\of inhibi t| ng,o,g,ﬁggyrrat Cc browni ng o s or beverages susceptl ble to such

browni ng, conprising applying to the foods or beverages an anount of a
4-subst i t g efl A of CRA 7 UREbIN ) i2i€ sdifbted fronSinb lgioGp Bdmkistng of: IOM, RHE, AICMEHNT

of the foodsNHOOACHS),OHS, NH(CRSCHS I dtho d&ds, \4apdiyaming subdtitvent| selebeavifioa fhergiba:
[err] For mul eonbibting Oof6 NHACHIRMIRG ONHECHAINA{OH, NHINH{GHRNHRE aAdTINHICHNH{©8IE)yNHFRa. 11
suf ficient twehdreihixbant yreWNdapgndefilyt dncinfegeydisom 0 tb r5p rmdabigber BIyE0iod. otigpmaisoart

0. 1% byz2swei ghubstitBéd dligomersreorsisthgl drat leadtitived it aglianimogkant indnimasswhergin &% hao tes
or bever agesfoliavingdgynilel € t 0 such browni ng, conprising applying to the foods
or beverages an anount of a 4-substituted resorcinol derivative sufficient
to inhibit the browni ng of the foods, wherei ng he resorcinol derivative has

\Lhe follow ng general
N Qa“ag/l
or

(b) the resorcinol derivative has the following formula:

40
O
OH
45
RO OH
Formula 1V H
50 or

(c) the resorcinol derivative has the formula:

55

29



EP O 514 467 Bl fornula: [err] 10 Fornula |11 er '
[err] are independently sel ected ' roup consi st rﬁ'mn mﬁuﬂlﬁﬁm
wherein [err] are independently 'Fl”’%ﬂl‘égﬁﬁ? group havi ng f*rom t

atons in a linear, branched or cyclic configuration or a substituted
aromatic conmpound; and Z is an al kyl or_organic functional group sel ected
so that the resorcinol derivative inhilgits enzymatic browning. 20 8. A

met hod of Claim7 wherein ( ucted fromthe éﬁ& up consisting of:
[err] [err] am no acids, ' ed fromthe group
consigting of: [err] mher: and vy arelﬂndependently an integer fromO to
5; and hi gher polyanin%Pe JSAENS gr 26 substituted oligoners
consisting of at |least Three [err dianinoalkane nononers wherein [err] has
the follow ng fornmula: 35 or (b) the resoicLJl derivative has the
following formula: 40 [err] so resorcinol derivative has the
formuea: 55 29 10 [err] or (d) the resorcinol

derivative®has the followng fornmula: [err\] Forrmula VI 25 or
(d) the resorcinol derivative has the following formula:

. 15 o] _ 0
\/‘ ' N
N H
20 Ho OH HO oM .
Formula VI H
25 or
(e) the resorcinol derivative has the following formula:
N\ ° o
30
NN\ N\/\/“
N H . H
H
. HO OH HO OH
\/: 35

9. A method of any one of the preceding Claims whersin the foods or beverages are selected from the
group consisting of: crustaceans, shellfish, fruits, vegetables, fruit juices and wines.

10. A method of any of the preceding Claims wherein the enzyme is polyphenol oxidase.

11. A method of Claim 7 or Claim 8 wherein the amount of resorcinol derivative sufficient -to inhibit
browning is from about 0.001 to about 0.1% by weight.

12. A method of producing a resorcinol polyamine derivative having the following formula:

O

50

N'IQ\\I”\\~,f’"Q

N
Ho oH
Formula V

comprising the steps:

30



(e) the resorcinol derivative has the -follow ng fornul a: [err
of any one of the preceding C ains V\/nerer n the foods or beve @ !ﬁ" m,”",
sel ected fromthe group consisting EP O A 48f Bleans, shellfish,»

vegetables, fruit juices and wines. 40 10. A net hod of any of the precedr ng

Cl ai s V\/ner ein : | or
d a: m 8 wher lai nfc;hl % Zﬂﬂ;ﬁm*y% fﬁgﬁgﬂg@@%@ﬁgﬁ'@%%uf 'Pﬁ g‘%@g‘% egéail)ﬁt?mcgw'
browning is f romr@a@fﬂﬁttheo?i hi fharh- with l3Min¥ia88 Lindef tRe éc%drtreﬁis B dRAElt0érm

producing a resgning9! -pol yam ne derr vative having the followng formula: 0
[err\] Fgrmula V conprising the steps: 30 a. reacting 7-hydroxycounarin

wi t h hydr ogmsn Aunetit ofmodiicihg & RSorsikdl Hohgimie idedvalive Ryl AgFoDIVInG fordnda: OCCUT |

form ng 7-hydroxydi hydrocoumarin;and b. reacting the

7- hydr oxydi hydrocoumarin wi th di am nobut ane@Qunder the conditions sufficient
to formFormula V. 13. A nmethod of producr N a resorcinol polyam ne

derivati e having the follow : oRe rW he steps of:
20 a. reacting resorci h a reagenthvhl cMres n the
addi ti on of one carbon atom Jyomatic r| , under conditions
sufficient to add an al dede Q¥ the aromatic ring to form 2, 4-

di hydroxgsbenzal dehyde; b. reacting the 2,4-di hydroxybenzal dehyde with
makoni ¢ dcid under conditions sufficient to form2,4- di hydroxycinnanic
acr\d{ 25 c. hydrogenating the Znﬂmr‘bxycr nnam ¢ aci d under
condi ti ons suffi cient to form 2, 4-di hydrox- yphenyl propionic acid and

keacting it pstgf.ane under conditions sufficient to form Fornul a
ab%q

V.14, Ayet ho felnBIQwith al 850t iR bes S lin/ & hdiRioR 6 ond BdrbohSudP iaR GromR
fol | ow ng for mJJin% feBfdidhs? sificieftOto add an aldehyde group to the aromatic ring to form 2,4~
: dihydroxybenzaldehyde;

b. reacting the 2,4-dihydroxybenzaldehyde with malonic acid under conditions sufficient to form 2,4-
dihydroxycinnamic acid;

25 ¢. hydrogenating the 2,4-dihydroxycinnamic acid under conditions sufficient to form 2,4-dihydrox-
yphenylpropionic acid and reacting it with diaminobutane under conditions sufficient to form Formula
V.
\/ 14. A method of producing a resorcinol polyamine derivative having the following formula:
30
o o]
N
o N/\/\/H
/ 35 H
HO OH : . ' HO OH
Formula VI
40 .
comprising the steps of:
a. reacting 7-hydroxycoumarin with hydrogen under conditions sufficient for hydrogenation to occur,
forming 7-hydroxydihydrocoumarin; and
b. reacting 7-hydroxydihydrocoumarin with diaminobutane under conditions sufficient to form For-
45 mula VL.

16. A method of producing a resorcinol polyamine derivative having the following formula:

o | o | o
N N

:/\/\/H\/\/H

55 OH _ HO OH

Formula VII
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conprising the steps of: a. reacting 7-hydroxycounarin Wit h mro

conditions sufficient for hydroge cur, formng '
7- hydr oxydi hydrocoumarin; and b. r a@gf%@é}#ﬁydroxydl hydro llﬂ "l I Il
di am nobut ane under conditions sufficient to form For- mul a VI.
15. A et hodombriditg qmqupggf a resorcinol pol yam ne deri vat | ve having the
follow ng for rsudeaoun& 8-ty diokybenzeh® Wik & Foadkt Wikéh r84uRPM 1R dddiflon df B daHdA atom to
2, 4- di hydr oxy e nidiagc vhd, ¥ﬂnd%r CERGERT subibit o 266 &k bRetyde Gldep &dtls tiigasiidafl onohe
car bon at om t @romaticring Afoint2,4-tingiroxyieaidewyasdi t i ons sufficient to add an
al dehyde gr oup. teactihd)the R4ptydrbrybenzaiehydecwita maavait iacid uhdagcdnditidne sfficient to form 2,4-
2, 4- di hydr oxy ldihpdreydiedaynibecidS b. reacting the

4- di hydr oxy lse miedgeratinaithe \Ridtdihydrxyoinemicaadidiungadeonditions dirffidieph to fowf 2.4-dihydiex- t o
orm 2, 4- di hyudeoXgredienicca¢idcandci d; c. hydrogenating the

4- di hydr oxy &l vepcling the 2didiyqr PrRenYiRyPRIONIc asid it eteridine under: qnditignsgufticient to form

4- di HYdr ox- F?’M@ﬁ&"l propionic acid; and d. reacting the

4- di hydrox en I prop| onic acid with sperm di ne under conditions
uf fici en

suffi ot enfee fcggSgtfgeafmw%%%@ﬂwgmﬁ%@%“%P%d%“ RS
NLI, SE 13 1vjrf¥:%n AP &lhin éjréggv i gununegrr:]i%owwsm el (A er“@é{r'%ﬂke‘r{%’e
Eﬁg%z oxsl il

2,
f
2,
2,
2,
S

Nakr ngsm’tt

§ fa3send icl Meng

ZUg= ”9' i ch Séuﬂéiiég%ﬂ‘ Qs%&ﬁg giﬂ%n% Gder Bdivdnke &f]h &f&
substituiertg NahrinigSi e&db&%‘a?ﬁe sidinoldrivat MR MEIGHAES i si “ e zur
\ler hi nder ung der Br~u-" nung d Nahrungsmttel . wobel das ResorC| nol deri vat
di e fol,gende al |l gemei ne Fornel aufwei st: 20 25 Formel | 30 worin Ri

COR, CR. PO3R R' und SOBWRR', wormm R R' unabh~ngi g Wasserstoff oder
eine Al kyigruppe mt 1 bis 6 Kohl enst of§ #Nn i n gerader, verzweigter oder
zykii scher Konfiguration darstelle hbstitu- ierte aromati sche
Ver bi n@éing, und wormm Rs so ausgew-n*l ist, daB das Resorcinol derivat die
enzymati- sche Br~unung verhindert. 35 2. Verfahren nach Anspruch 1, worin
Ra emm Heteroatom elne ges~ffigte oderFowmebs-~1tigto Al kyl gruppe, eine
substituierte aromati sche G uppe oder eine organi sche funktionell e G uppe.

die ei n Het er cat om
worin Ry und Rz unabhingig ausgewihlt sind aus der Gruppe bestehend aus: H, CHs, COR’, CR',

POsR'R" und SO;R'R", worin R' und R" unabhingig Wasserstoff oder eine Alkylgruppe mit 1 bis 6
Kohlenstoffatomen in gerader, verzweigter oder zyklischer Konfiguration darstellen oder eine substitu-
ierte aromatische Verbindung, und worin Rs so ausgewdhit ist, dag das Resorcinolderivat die enzymati-
sche Bréunung verhindert.

und R2 unabh~ngi g ausgew-hlt sind aus deL~gupft bestehend aus: H, CH9,

2. Verfahren nach Anspruch 1, worin Rs ein Heteroatom, eine gestitigte oder ungeséttigte Alkylgruppe,
eine substituierte aromatische Gruppe oder eine organische funktionelle Gruppe, die ein Heteroatom
enthiilt, umfaBt.

40 3. Verfahren nach Anspruch 2, worin (a) Rz wenigstens ein Heteroatom umfaBt, welches ausgew#hit ist
aus der Gruppe bestehend aus: Sauerstoff, Stickstoif, Schwefel, Phosphor, Chlor, Brom, lod und Fluor
oder (b) Rz eine gesittigte oder ungeséttigte Alkylgruppe mit etwa 1 bis etwa 30 Kohlenstoffatomen in
gerader, verzweigter oder zyklischer Konfiguration darstelit oder (c) Ra eine Alkyigruppe oder organi-
sche funktionelle Gruppe, die ein Heteroatom aufweist, welches ausgew#hit ist aus der Gruppe

45 bestehend aus: Sauerstoff, Stickstoff, Schwefel, Phosphor, Chlor, Brom, lod oder Fluor.

4. Verfahren nach Anspruch 1, worin Ryund Rz beide Wasserstoff sind.
5. Verfahren zur Verhinderung der enzymatischen Brdunung von Nahrungsmittein oder Geirdnken, die
50 solcher Briunung zuginglich sind, umfassend die Einwirkung einer ausreichenden Menge eines 4~

substituierten Resorcinolderivates auf die Nahrungsmittel oder Getrinke, um das Brdunen der Nah-
rungsmittel zu verhindern, worin das Resorcinolderivat die folgende Formel aufweist:
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enth~lt, unfa~t. 40 3. Verfahren nach Anspruch 2, wormm (a) Ra wenigstens

emn Het eroat om unfa~t, wel ches aus t aus der G up

aus: Sauerstoff, Stickstoff, Schvveeﬁwégﬁg’g Chi or, Br oﬂmmmllﬂnl ﬂluulll
oder (b) R3 eine ges~ttigte oder ungesdttigte AI kyi gruppe mt efwat1™is *
etwa. 30 Kohl enstoffatomen in gerade verzwel ter oder zykiischer
Konfiguration darstellt oder (c): R Yo\ sder organi - sche
funktionell e G uppe, die emm Hete aufvvel st, wel ches ausgew~hlt i st
aus der G uppe 45 best ehend g@g pgher st of f, Stickstoff, Schwefel,
Phosphos, Chlor, Brom, |od od# FI 00r. 40HVerfahren nach Anspruch 1, worm
Ri und R2 beide V\asserstoff sind._5. Verfahren zur Verhi nderung der
enzymat i schen Br, unung von Nahru ?;Fﬁ‘?i‘eﬂl oder Getr~nken, die 50

sol cher Brilunung zuggnglich sind, umfassend die Ei nw rkung ei ner

ausr ei chenden Menge el nes 4- substl tui erten Resorcinol derivates auf die
Nahr ung®ni® t ¥erfabyge nachAnsprighes. Wore digMapge. defdigrmaps fi. @l&ﬁ“s"?"iﬁ‘mj’s'ﬁ’i qinecPraynyng der
ver hi nder n, Nﬂ}“f?ﬁs"é! P@émdeq"n\era@m"\?%beﬁeéwar% S%’ﬂ?ﬁ'@p'lgfﬁ"h'%ﬂt %{ufvvel st: 55 32
EP 0 514 67 B

Ver f ahr en naX a?{ﬁg u%eﬁh'"ge"‘ F’?’ e" t'T\?E %’&' "’" m'ﬁe ﬁ
i st e| s Br a °h ! 3 'aéﬁ%: l;lj emer sréé :

enzyrratl schen raunung von smtt an en cf '€ soI cher
Braunung zug~nglich sind, unf assend die E| nW| rkun e| ner ausrei chenden
\Menge eines 4- 15 substi tui erten Resorcinol denvates auf die
Nahrunggm ttel oder Getranke, um das Bpg h- rungsmttel zu

ver hi ndern, worin das Resorcinol deri ge Fornmel aufweist: K>
~~~~~~~~ 0 20 RO OR1 2§ IIII30 worin n 1 oder 2
ist, Rl und R2 unabhangi g ausge 48 der G uppe bestehend aus: H,
CH$, COR, CR, PGBR R' und SO3 WO i nQ@: und R' unabhangi g

Wasser s#of f, eine Al kylgruppe mt 1 bis 6 Kohlenstoffatonmen in gerader,
verzwei gt er oder zyklischer Konfiguration oder eine substituierte

aromat i sche Verbi ndung unfaBt, ungoénfiingzdl kyl - oder organi sche
funktionell e G uppe ausgevvahi t aus dem Resorci nol derivat, welches die
\enzymati sche Br~unur(1£ ver h| ndert, u s g’t"& Verfahren nach Ansg)r uch 7,

wor m (agf VA agglg%ﬂ ﬂ%@'ﬁ worm unggﬂgnglg d\rillﬂgsserp b;ne Igrupp'; rguts{

bis 8 Kohlenstoffatomen in gerader, verzwelgter oder zyklischer Konfiguration oder eine substituierte
aromatische Verbindung umfast, und Z eine alkyl- oder organische funktionelle Gruppe ausgewihit aus
dem Resorcinolderivat, welches die enzymatische Braunung verhindert, umfast.

(N 35
8. Verfahren nach Anspruch 7, worin (a) Z ausgewdhit ist aus der Gruppe bestehend aus: OH, NHz, O-
{CH2),CH3s, NHCO2(CHz),,CHs, NH(CH2),CHs, Aminosduren, einem Polyaminsubstituenten- ausgew#hit
aus der Gruppe bestehend aus: NH(CH:z),NHz, NH(CH2),NH(CHz2),NHz, NH(CHz2),NHR; und NH(CHz)-
«NH(CH2),NHR:, worin x und y unabhiingig eine ganze Zahl von 0 bis 5 sind und h&here Polyaminoli-
40 gomere oder substituierte Oligomere bestehend aus wenigstens drei 1,eDiaminoalkanmonomeren,
worin B; die folgende Formel aufweist:

RO OR,

oder
(b) das Resorcinolderivat die folgende Formel aufweist:

55
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(CH2) xCH3. NHCO2(CH2), CH3, NH(CH2), CHs, Am nosluren, elnem— - -
Pol yam nsubstituenten ausgew hl t uppe bestehend augg

NH( CH2) , NH( CH2) , NH2, NH(CH2) . NHREBS’rSﬁJqﬁhz gl(Z) - XNH( CH2) yNHRFl“‘“I;W ﬂ““ umﬂm
unabhangi g ei ne ganze Zahl von O bis 5 sind und hWere Polyamnelit 40 s - *
gonere oder substituierte Aigomere bestehend aus weni gstens drei

1, WDi am noal kannonomeren, worm Rs di e fol &nde Fornel aufweist: 0 45 IR O
SO~~~~~~ ~ oder (b) das Resorcinol derivat e fol gende Fornel aufweist: 55
33 10 Iéger (c) das Resorcinol deri vat

di e f@l gende Fornel aufwei st orci nol derivat die fol gende
Fornmel aufweist: 25 30
N~~~ HOO20 Fornel VI 35H¢ Resor ci nol derivat die fol gende Fornel
auf wei st: 40 0 ’ _

0 N~~~ 45-~ ho Formel IV H 50
9. Vel% ahrfe)g nach ei nem der vorhergehenden AnsprUche, worin die

Nahr ungsm "ﬁl oder, Getranke ausgewghlt sind aus der G uppe bestehend aus:
Schal ent i ef@f2® REEREN “éa&f’l',e?%e['ﬂ%ﬁ?\é%' adftisen, Fruchtsaften und Winen. 66
10. Verfahren nach ei nem der vor hergeheeden AnsprUche, worin das Enzym

Pol yphsenol oxi dase ist. 11. Verfahren nggh Anspruch 7 oder Anspruch 8, worin

i e, Menge des zur Verhi nder4Qg dea Br~ unm _
( Y N S betr~gt.

ReSor ci nol deri vates von (

H
N
20 HO OH .
Formel Vv r
oder :
(d) das Resorcinolderivat die folgende Formel aufweist:
25
o 0
' N
. N/\/\/
— % n H
HO OH
Ho OH
: ' Formel VI
_/ 36 ’
oder
(e) das Resorcinolderivat die folgende Formel aufwsist:
40 o) 0
NN N\/\/"'
H H H
4 HO OH '
HO OH
50

9. Verfahren nach sinem der vorhergehenden Ansprliche, worin die Nahrungsmittel oder Getrénke
ausgewihlt sind aus der Gruppe bestehend aus: Schalentieren, Schellfisch, Friichten, Gemiisen,
Fruchtséiten und Weinen. :

85 10. Verfahren nach einem der vorhergehenden Ansprliche, worin das Enzym Polyphenoloxidase ist.

11. Verfahren nach Anspruch 7 oder Anspruch 8, worin die Menge des zur Verhinderung der. Briunung
ausreichenden Resorcinolderivates von 0,001 bis etwa 0,1 Gewichtsprozent betréigt.
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34 C L M S 12. Verfahren zur Erzeugung eines

ssfgrci nol - Pol yamNudirll vat es mt deéphwysn For nel : C]—I 10 JMMJ"I”"I""II””III

wel ches die fol genden Schritte unfalt: a. Ursetzung von 7- Hydroxycu

Mt \Msser sp0{drahtBh Sl EBSSHRIMHG MsorcioRPdl/dmindrc A6 Wkt St RilboRddh Fdrmet

Dur chf Uhr ung deral Hydrrl erg%Hg und B?fc’rdltJ)ngdff’S}\‘}lorll1 / /- Hydr oxydi eydrocoamari n und b.
Reakl i on des 7-Hydroxydi hydrocourmaring mt Di am nokutan unter Bedi ngungen,
di e ausreichend sind zur Bildung der grornel V. 13. Verfahren zur Erzeugung

ei nes Resorci nol - Pol yam ndg der.;fol eende Formel: 20 0 25 HO
s di e fol genden

OH 30

Schritte unfalt: a. Reak on ResorcHnol nmit ei nem Reagens, wel ches zur
Addi t on von ei nem Kohygfhstst @) an 35 . ei nen aromati schen R ng

unt er Bedi ngungen fUnrt, die ausreichend sind, um eine Al dehydgruppe an den
aromat i s€hen R ng anzul ager n, unt eg, Bi | d g von 2,4-D hydroxybenzal dehyd,;

b. Umrset zung des 2, 4-Di hydroxybenza?la'é%ygn mt Mal onsaure unter

Bedi ngungen, di e ausrei chend sind, um 2, 4-Di hydroxyzintsdure zu bil den C.

Hydr i er ung deY’e'@eﬁd‘E)f “?r’r"gﬁa B e ug%a Bedi n g en die ausre

rige o ARG 380 Bng

sind, um 2, 4- ’Umsetzu
der sel bel§ it éﬁkﬂ%ﬂg ﬁf Vd'hﬁgzﬁ%o} arin mq mrriuri% tah %(nggg‘lmgﬂgglrgd c‘s QuilfglCHend

Fortmel V zu bllq%r} O ¢ yam n erivat
s ur un
0 50 50 gz ~i' OH Fornel V 55
—/ 13. Verfahren zur Erzeugung eines Resorcinol-Polyaminderivates mit der folgenden Formel:
20
o]

25

N/\/\/mz
H

30 _ Formel V

welches die folgenden Schritte umfaBt:
a. Reaktion von Resorcinol mit sinem Reagens, weiches zur Additon von einem Kohlenstoffaiom an
N 85 einen aromatischen Ring unter Bedingungen flhrt, die ausreichend sind, um eine Aldehydgruppe an
den aromatischen Ring anzulagern, unter Bildung von 2,4-Dihydroxybenzaldehyd;
b. Umsetzung des 2,4-Dihydroxybenzaldehyds mit MalonsZure unter Bedingungen, die ausreichend
sind, um 2,4-Dihydroxyzimtséure zu bilden;
¢. Hydrisrung der 2,4-Dihydroxyzimtsiure unter Bedingungen, die ausreichend sind, um 2,4-
40 Dihydroxyphenylpropionsiure zu bilden und Umsetzung derselben mit Diaminobutan unter Bedin-
gungen, die ausreichend sind, um Formel V zu bilden.

14. Resorcinol-Ponaminderivat mit der Formel:

45 o]

N NN N
H

&0

HO OH

Formel V

56
15. Zusammensetzung zur Verhinderung der enzymatischen Briunung von Nahrungsmitteln oder Getrén-
ken, die solcher Briunung zugénglich sind, bestehend im wesentlichen aus einem Resorcinol-Polya-
minderivat mit der folgenden Formel:

35

S SO UL SR PP T



15. Zusammenset zung zur Ver hi nderung der enzymati schen Brawr"\
Nahrungsm ttel n oder Getran- ken I e sol cher Brdunung zug-~ mﬂ!ﬁl "’ﬂ
best ehend i m wesent|l i chen aus ei EBﬂl-ﬂés‘@?éqnm - Pol ya- m nder *va s g’!””"l

_ _ . ¢

f ol genden Fornmel: 35 EP 0 514 467 B1

|l it/, it, HO OH Fornel V 10 16. Verfahren zur Erzeugung
ei ne Resorcinol - Pol yam nderivates mt de©fol genden Fornel: Ky

~~~~~~~~~~~ 0 - ~~——— _ ~~HO : oH

HO Fornmel VI 25 wel cheg AR ! aJNHy . Reaktion von
7- Hydrsoxycumarin mt Wasse unt er Ngung&h, dM™€ ausrei chend sind,
um ei ne Hydrierung durchz unter Bil d’dng von 7-Hydroxydi hydrocumarin
und b. Umset zung von 74 ) cumarin mt D am nobutan unter

Bedi ngungen, di e ausreichend sind, umdie Fornmel VI zu bilden. 30 17.

(¢}
—
(D

Resor ci nol - Pol yani nderivat nit der Forggimef v 0 OH~
Fornelko VI 18. Zusanmmenset zung zur Verhinderung der enzymati schen Braunung
von Nahrungsmtteln oder Gertrin- 45 ken, die sol cher Br~unung

zugdngl i ch sind, bestehend i mwesentlichen aus ei nem Resorci nol - Pol ya-
m nderi v Vaifghreggpr E’Eﬂug@ﬁe'@ﬁ Rﬁgfciqglrﬁolyeminderlvates mit der folgenden Formel: 0 50
~ " I N eN- HOOHo Formel VI 55 36

.\J e 5
:"~\\/"\\¢’:

HO OH HO OH
Formel VI

/
20

25 welches die folgenden Schritte umfast:
a. Reaktion von 7-Hydroxycumarin mit Wasserstoff unter Bedingungen, die ausreichend sind, um
eine Hydrierung durchzuflinren unter Bildung von 7-Hydroxydihydrocumarin und
b. Umsetzung von 7-Hydroxydihydrocumarin mit Diaminobutan unter Bedingungen, die ausreichend
I\ sind, um die Formel VI zu bilden.
80 .
17. Resorcinol-Polyaminderivat mit der Formel:

o *]
NN Y
H

HO oH HO OH

Formel VI

18. Zusammensetzung zur Verhinderung der enzymatischen Bréunung von Nahrungsmitteln oder Gertrén-
45 ken, die solcher Briunung zug#nglich sind, bestehend im wesentlichen aus einem Resorcinol-Polya-
minderivat mit der folgenden Formel:

o .0

N H

H

HO i OH HO OH
Formel VI
55 .
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\E/gr ?aﬁrlgn423r BiErzeugung ei nes Resog&iééll;é;;i;i#lﬁdlélrl \%;'It es ”"ﬂ"‘"ﬂﬁ"l""m ” ,m

f ol genden Fornel o]
N No Formel VIl H 10 wel ches d| e f ol genden

Schritte ygf @arfé hrerfzur %ﬁ@h@gﬂs ﬁ%rc%ol“’ogatnm&gn%éébﬁm*olggﬁ&n ebreIM Reagens,

wel ches zur Additon e hl enst of f - atones an ei nen
arornatischen Ring funrt, unter Bedi ngungen, di e ausrei chen, um ei ne

Al dehydgr up- K-' O pe in der 1-Postion an den aromati schen Ring
zu addi gren, um 2, 4-Di hydoxybenzal dehyd zu bil den; Urset zung von

2, 4- Di hydr oxybed “ (3 ur W ausr ei chen,
um24D|hydr Lk bil en | er thdt der

2, 4- Di hydr oxyX Bedi ngungen di e ausrei chen,
2, 4- Di hydH&yp nyl pr opig % vgxzu bi | den un etewing von
2,4-Di hvydroxyphenyl propi onsgure mt Sperm din unter Bedi ngungen diev

ausr el - chen, umdi e Verbindung mt der-Formel VII zu erzeugen. 20.

Resor ci nol - Pollyamdnderl vat mt der Formel: 25 0 I~~~ H HO OH
Formel W I 3‘599‘25 i9 fplgendsa ﬁ%‘@ zur Verhl derun der ﬁ&%t L3S RSHbnstofr-

. Bl’fl unung von A& gl’ﬁ’"{% Eﬁ gens: §he 21; € m Bha Wi i
gangl Fch s r@:"‘?eé;% o gbﬁ it i “'"%:",%hm S ,E t‘i‘y o,
deri vat m t § qré—crib nzal yd m|t Malonsiure unter Bedingungen, dl a renc’:hen

3er Ansp rtcR ﬁ 6 und 21,

Forrrel VI | 4_D W I nem

diein ei nem aﬁiﬁ% b Sbaind R, 6 AW o AR
bi | den ynd V\Dr'{yﬂn. %h ,leez gmhgﬁa die wasserige Losung etwa 0,001 bis etwa
0, 1 Gew cht spr@4piabizihg on@ ADiHyhrBbREAYIbERErREurE Mit Bpbrinidinluhter BadiigungsaNdié biistel-
oder Getrank, Mgh Ghafe VhRSindaRZHiliadr IF6meEVI Mleizdigeng zugi nglich ist, wel ches
mt einer 55 Menge eines 4-substituierten Resorcinol derivates in einer
ausr ei chernge RedvRingEPolyeiiadetiedt imitwer Ebemel:i st, um di e Br~unung des
Nahrungsmttel s oder des GetrAnkes zu verhindem worin das

Resorci nol derivat ausgew hjt ist aus der G uppe bestehgnd aus: Fornel I,

u

Fornel 11, Fornmel |V, Forrggl V, Fornel VI und Fornel | .
. N ‘N '
30 H H
Formel VII HO OH
'\/ 35

21. Zusammensetzung zur Verhinderung der enzymatischen Bridunung von Nahrungsmitteln oder Gertrén-
ken, die solcher Briunung zuginglich sind, bestehend im wesentlichen aus einem Resorcinol-Polya-
minderivat mit der folgenden Formel:

: N

“ nO OH HO -~ o
Formel VII :

50 22, Zusammensetzung nach einem der Anspriiche 15, 16 und 21, die in einem wésserigen Medium geldst
wird, um eine wisserige L&sung zu bilden und worin beispielsweise die wisserige L3sung etwa 0,001
bis etwa 0,1 Gewichtsprozent des Resorcinolderivates enthélt.

23. Nahrungsmitiel oder Getrénk, welches der enzymatischen Bréunung zug&nglich ist, welches mit einer

§5 Menge eines 4-substituierten Resorcinolderivates in einer ausreichenden Menge behandelt worden ist,

um die Briunung des Nahrungsmiitels oder des Getréinkes zu verhindern, worin das Resorcinolderivat

- ausgewihit ist aus der Gruppe bestehend aus: Formel I, Formel Il Formel IV, Formel V, Formel VI und
Formel VII.
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EP O 514 467 B1 ! * C L M S PatentansprUche flr fol nﬁ n
Vertragsstaat: ES 1. Verfahren zu ung der enzymatla ﬂ"g im
von Nahrungsmttel n oder Getr~nke#‘='\6u’$12‘@?%l sol chen Br unu BI Egu Al SNH!I'
sind, unfassend die Ei nw rkung einer ausroi chenden Menge 4-'5
substltwp;,g,ﬁghsﬁmgg%m&gggﬁv%’\gssﬁu{ gd e Nahrungsmittel oder Getranke zur
Ver hi nderung der Brau- nung d hrungsmttel wobel das Resorcinol deri vat
di e ol gefldereminted AP VEfindsAIngRlor St MBtisSHon BAMIRG Qon MahriRARbIN lodehierEnksh, dind
R2 unabh~ngic@enstkgen\Bizlidung izOginglidls ki€, runfRisbidng &lidd EifbitkOiey 1 6inei LaBisreidhendshiMengdOR |
CR , P@EaR Rsubstittiedstofdsbtéinolduaivatas daf diel MNahriRigsmitalbdabin GotginkAbAS Veminddringalde Bréed ne
Al kyl gr uppe nong def Ndingg$Gnil) wobei désCHesacisdidafifandio folgenderligpewine Eormelasiwaisizi gt er
oder zyklischer Konfiguration darstellen odor eine substitu- lerte
aromat i sche Ver bi ndung, und worn Ra SO ausgewahit ist, daB das

Resorci nol derivat die enzymati- sche Br rhindert. 2. Verfahren nach

AT O
Anspruéh 1, worin Rs ein Heteroatom eifpe gegattigte odor ungesattigte
rongli sche Gruppe oder eine

Al kyl gruppe, 25 eine substituierte
or gani sche funktionelle G uppe, di ra n ™NeFtr dgRregm ent hdl t, unfaBt. 3
Ver f ahren nach Anspruch 2, worin (a)' Ra weni gstens ein Heteroatom unf aft,
wel ches_ ausgewahit ist aus der G uppe bestehend aus: Sauerstoff,
Stlckst'off Schwef el , Phosphor, Chlor, FR@gl 13od und Fl uor 30 oder (b)
Rs “Bi ne gestftlgte oder ungesattigte Al kyl gruppe mt etwa 1 bis etwa 30

Kohl enst of f ﬁH’fRPuh RY GhBR g.f,a\ﬁ e%m'éaiueé QP Erupaekdst %.é< ey
\darstel |t O@RLRKRE Jind S0 BAYE whtinkit | Jd wmﬁabﬂﬁgrg WhLEHEbE odr BfRe A b.mﬁ ®is 6
G uppeg, di e Ksm&hsialﬁét&ﬁéaaﬁ fsraaea%m.g%n od¥elyfilaGier ROHH uérsténrs oded Binf RlbstiLIPPE

best ehend aysto amdREsd Witindusg, usdwdrf Rl so mmmeisn ddBlHas REWIcinoléétivatdie dRkyRaY- | Od
odor Fl uor . stfje Braunéty verbindever f ahr en nach Anspruch 1, worin R und R2 beide

Wasserstoff sind. 5. Verfahren zur Verhinderung der enzymat i schen Braunung
von Nahr utg3eifdhtes | nachoslepruciet, varik 85 ginHoteraaim: kies gdsiittigta oday ungegittiaye Alkyigrepped
unf assend dieine Bubstiipiteu argmalisehe rGrapps rodércdrensigenistvie rfgritioneliecGruppe, diellbiptHetamant en
Resor ci nol denthifaurefe8tauf di e Nahrungsmittel oder Getr-~nke, unr das Braunen
der Nah- 40 ~rungsmttel zu verhindem worin das Resorcinol derivat die
f ol gende ¥oVardhrey ngpruchyZ, wogp (RkRs Wenighteng ein\fisteraaiometinfafh rpichesspisgryihibist
Worin d| e MYy Gippebesiphendays: Sgpasstoft, Sticksteff, Spftyvefek Phesphas Ghiog Bramh dpdad Fluor
Nahr un#s m t O8Y ("215‘3 \PiBp HP??H'@P&“G'MQPSQ'%ABV'@HM i edwaot big etya 90 @Uﬁ"ﬁfm"?ﬂl@ Yent
bet r agt . g‘@‘?j’ gﬁlgt 'u?de\/@’r""ﬁc??d nfig tlﬁ’@rda'étﬁlf)&ﬁﬁfn( P ping gd g fgant-
aﬂ elc lst aus der Gru
au

Nahr ungsmi. tl: os ausgewih ppe

%?1 ﬁem ero om aufweist
este! s: Sauersto Etlc 3t chwefel, Phosphor, Chlor, Brom, lod oder Fluor.

. s 4 Vertahren nach Anspruch 1, worin R1und Rz beide Wasserstoff sind.
§. Verfahren zur Verhinderung der enzymatischen Briunung von Nahrungsmitteln oder Getrénken, die

solcher Brdunung zugiinglich sind, umfassend die Einwirkung einer ausreichenden Menge eines 4-
substituierten Resorcinolderivates auf die Nahrungsmittel oder Getrénke, um das Brdunen pler Nah-

40 rungsmittel zu verhindern, worin das Resorcinolderivat die folgende Formsl aufweist:
45
HO OH
Formel II

50
' 6. Veriahren nach Anspruch 5, worin die Mengs der Formel I, die ausreichend ist eine Briunung der
Nahrungsmittel zu verhindern, von etwa 0,0001 bis etwa 0,1 Gewichtsprozent betréigt.

7. Verfahren zur Verhinderung der enzymatischen Brdunung von Nahrungsmittein oder Getréinken, die

§5 solchér Bréunung zugénglich sind, umfassend die Einwirkung einer austeichenden Menge eines 4-

substituierten Resorcinolderivates auf die Nahrungsmittel oder Getréinke, um das Briunen der Nah-
rungsmittel zu verhindern, worin das Resorcinolderivat die allgemeine Formel aufweist:
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55 sol cher Br~unung zug~nglich sind, unfassend die Ei nw rkung el ner

Nanr ungerm 1 1ol oder Cotranke, um GRS SABRAT Gor “han. d?L'néilllﬂllﬂllﬂlmﬂlll L

ver hi ndern, worin das Resorci noI derivat die aligeneine Fornel wei st :

* EP 0 514 467 Bl 1 11131 11111 11111 11111 *
C L M S *05RO0 OR2 10

Forrmel 1l worin n 1 odor 2 ist, R undaR? Hgngli g ausgew~hlt sind aus

der G uppe bestehend aus: H, CH3, CR 2und SGBR R', worin R
und R' wabhangi g Wasserstoff, eine / 0 uppe mt 1 15 bis 6

Kohl enst of fat onmen i n gerader, vel et iheZ oder zykl i scher Konfiguration
oder eine substituierte aromatisctre Verbi ndu¥g@unfaBt, und Z eine al kyl -
oder organi sche funktionelle G uppe ausgewdhlt aus dem Resorcinol deri vat,
wel ches di e enzymati sche Braunung verhindert, unfaBt. & Verfahren nach
Anspruch?7, worin (a) Z ausgewdhltppsheaugrger G uppe bestehend aus: OH,

NH2, 0- 20 (CH2), CHs, NHCO2(CH2), CH3, NH( CHZ) CHB Ami nosduren ei nem
Pol yam nsubst i t uent en aus wahl t al der ehgn NH CHa) NH2,
NH( CHZ) NH( Egm' ’n WBI'II'?{R sm F pe mlt 'P

y unabhaggl g Fb a tome m erader. verzwe| Eijer oder zy ||sc er ur tlog g} stltu1erte
gqrere oder 5 .éc AW&B ﬁ opEhi aus
1, am noal Kd% Qﬁ eggrglg, ?:g 8 (f

RO 35 oder as esor CI no erl vat e en e or rrel aufwel st: 0 40

\L/45 For nej, '\)érfé}#é?]r nakif Andpieh REAEAR () PodudiviivBte 4 %erfél{u&%'béﬁeﬂzeﬁd B! oAUlEbSt :
S50 Ho (CH2),CHgs, NHdD, W NH(CHz)xCHa. Aminosduren, einem Polyaminsubstituenten ausgew#htt
aus der Gruppe bestehend aus: NH(CHz2),NH2, NH(CH2),NH(CHz)yNH2, NH(CHz),NHRs und NH(CHz)-
«NH(CHz),NHR;, worin x und y unabhingig eine ganze Zahl von 0 bis 5 sind und hthere Polyaminoli-
gomere oder substituierte Oligomere bestehend aus wenigstens drei 1,e«Diaminoalkanmonomeren,
worin R: die folgende Formel aufweist:
25

0
o a‘b(l
30
R{Q OR,
4
\/ 35 oder
(b) das Resorcinolderivat die folgende Formel aufweist:
O
40
OH
HO OH
45
Formel IV !

oder

(c) das Resorcinolderivat die folgende Formel aufweist:
50

o]
56 H
HO OH
Formel V ’
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39 oder (d) das Resorcinolderivat die foI gende Fornel aufweist: INO*G—LQ\-

ufverat: o0 0% () 9 Tlgegigggpriver e folaerfy ﬂlﬂﬂﬂﬂﬂ"llﬂﬂlll!ﬂ!

0 20 N OH H 25 9. Verfahr en nach ei nem der vor her geherfdeh
Anspr~che, gdqgfin die Nahrungsmttel oder GCetranke 30 ausgewAhl t sind
aus der G uppfs ResicioRBatatitSoigenas PorRBtauReg, Schel | fisch, FrUchten,
Genusen, Fruchtslften und Weinen. 10. Verfahren nach el nem der .

vor her gehenden Anspr Uche, woringlas Enzym Pol yphengd oxi dase |st. J° 35
11. Ves fahren nach Anspruch 7 oger Anspruch 8, worigh die Menge des zur
AN 5 hendgn Resor ci rlvat es von 0, 001 bi s
etvvaOlGevmchts oze ag NZ. a
Resor ci nol - Pol ya ilates mt oMr fol genden ;
0 Fornel V 50HO N4 ggy e folgenden Schritte unfaBt: zung von
7- Hydrdxycumarin mt Wassérstoff unter Bedi ngungen, di H@UsPMeEZNSRd. sind
zur DurchfUnhrung der Hydrierung undF | &'Qﬂ[ von 7-Hydroxydi hydroc arin
und b. Reaktion des 7-Hydroxydi hydrocourarihs mt Di am nobutan unter,

Bedi ngungen, die ausreichend sind zur Bildung der Fornel V. 55 40 EP O
514 467 Bl 1111111 121211 Hili* c1 lill 13. Verfahren

zur, Er2eug il e hBgR oBRSRL HeNAbEPkYAGTAGE] vates mit der fol genden Forre

\ ' o e
20 N
N
H R
Ho OH HO oH
25
U 9. Verfahren nach einem der vorhergehenden Ansprliche, worin die Nahrungsmittel oder Getriinke
30 ausgew8hlt sind aus der Gruppe bestehend aus: Schalentieren, Schellfisch, Frlichten, Gemlisen,

Fruchtséiften und Weinen.
10. Verfahren nach einem der vorhergehenden Ansprliche, worin das Enzym Polyphenoloxidase ist.

N 35 11. Verfahren nach Anspruch 7 oder Anspruch 8, worin die Menge des zur Verhinderung der Bréunung
ausreichenden Resorcinolderivates von 0,001 bis etwa 0,1 Gewichtsprozent betrégt.

12. Verfahren zur Erzeugung eines Resorcinol-Polyaminderivates mit der folgenden Formel:
40 O
H
“ HO OH
Formel V '

§0 welches die folgenden Schritte umfaBt:
a. Umsetzung von 7-Hydroxycumarin mit Wasserstoff unter Bedingungen, die ausreichend sind zur
Durchfiihrung der Hydrierung und Bildung von 7-Hydroxydihydrocoumarin und
b. Reaktion des 7-Hydroxydihydrocoumarins mit Diaminobutan unter Bedingungen, die ausrsichend
sind zur Bildung der Formel V.



No oH 10 Formel V 5s wel ches dlefolgendMgrltte
unfagt: a. Reaktion von Resorci nol Reagens

von ei nem Kohl enst of fatom an ei ne*%éﬁéﬂ&s%ﬂen Ri ng unte u@ fm
fMhrt, die ausreichend sind, umeine A dehydgruppe an den aromatisc el R* ng
anzul ager s, WHefibn i Ebing dhids Rodbicib B AKIDGGI M 6iondsn FiMFBET ZUNG_des

2, 4- D hydr oxybenzal dehyds mt Mal onsaure unter Bedi ngungen, di e ausrei chend
20 sind, um 2, 4-Di hydroxyzi gt saure zu bilden; c. Hydrierung der

2. 4-Di hydroxyzi nt sdure unter Bedigigungen, die ausr ei chend si nd, um 2, 4-

Di hydr oxyphenyl propi op aur e zu bijj den ynd Unset z dersel ben mt
Di am nobut an unter 2 IM ind, umFornel V zu

bil den. 25 14. Verf§ Er zeugeng ei nes Resorci nol - Pol yam nderi vat es
mt der fol gend'e_.g N

NH e H H For nel
VI 95 vl ches die fol genden Schritte unfalt: a. Reaktion von
7-Hydroxycumarin mt Wasser st of frdsifedr vBedi ngungen, di e ausreichend sind,
um 40 ei ne Hydrierung durchzuf Uhren unter Bil dung von

7- Hydr oxydi hydrocumarl n und b. Ursetzung von 7-Hydroxydi hydrocumarin mt

D am nobut an Q'ﬁ Eﬁdl % ’;[55 .8 ausrei chend sind, umdie Fornmel

b | den. ®15. o H elpss, Rasel sl ngboPo eanmn%ﬁl e

€ ol génaen aFgrq QE atisc ﬂ unter B?ﬁmgu en fﬂrérmgle au |che md eme Al e

VI n aro atisch ng an2lfa ilffu iyl
\Unset zung VO” hé(aé l ﬁﬂﬁ% beﬂ%a el hé.mte %eﬁ‘&e aﬁggnl:ﬁe%‘
ei nes Kghl enstsp,t, um gﬁ_gmoﬁghggdp@ﬁ tﬁ&éﬁﬂt—lt I schen g fu rt

Bedi ngungen, @ myaﬁéarngld‘ehmo.mow d@fhéfdserameungérl die aEs?e.&e@lén&l% Bl

lii il i ii Ditydibxyphenylpropibhsturs su Bitleh indl Gfsekzuli§ brsdhion Wit DiRMinGbuR i RihioS B

Ring zu addi ergafigen, 8 edsréichdndn yifd, axyFomierekgeiayd zu bil den; b. Unrset zung von

2, 4- Di hydr oxybenzal dehyd mt Mal onsture unter Bedi ngungen, die ausreichen,
25 14. Verfahren zur Erzeugung eines Resorcinol-Polyaminderivates mit der folgenden Formel:

o o
N
30 g N/\/\/H
H

HO OH HO OH

c Formel VI
~— 35

welches die folgenden Schritie umfaBt:
a. Reaktion von 7-Hydroxycumarin mit Wasserstoff unter Bedingungen, die ausreichend sind, um
40 eine Hydrierung durchzuflihren unter Bildung von 7-Hydroxydihydrocumarin und
b. Umsetzung von 7-Hydroxydithydrocumarin mif Diaminobutan unter Bedingungen, die ausreichend
sind, um die Formel VI zu bilden. )

15. Verfahren zur Erzeugung eines Resorcinol-Polyaminderivates mit der folgenden Formel:

o Q

H

50 _ ' &
HO OH Formel VII HO OH

65
welches die folgenden Schritte umfaBt:
a. Umsetzung von 2,4-Dihydroxybenzol mit einem Reagens, welches zur Additon eines Kohlenstoff-
atomes an einen aromatischen Ring fiihrt, unter Bedingungen, die ausreichen, um eine Aldehydgrup-
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um 2, 4- D hydroxyzi nt sdure zu bilden; c. Hydrierung der H

2,4-Di hydroxyzi nt sgure unter Bedi - I.e ausrei chen, Iﬂl L"IJ!) UJU
2, 4- Di hydr oxyphe- 5 _ nyl pro%ﬁ%"ggm%u bi | den und d. 'Ull , " III
2, 4- Di hydr oxyphenyl propi onsaure mt Sperm din unter Bedi ngungen, die
ausrei - chen, o4yl £polfisa2h A6 SHsmdtibdnerdlfihg EiPdalilen, il 2,#binfkisaRidehyd 2u bilden;
Revend| cat | ong; df@et R R L5ty dfbsay%epzata&h %Qﬁt RAiHsBurs QMG Bdingusn, Q! AiaBiERN, AT,
BE, CIH DE e 4DhydlcRzimtdsure kd bildbd;, LU L, SE 1. Une net hode pour i nhi ber
| e bruni ssenegtHyamelngabr XHBihydfsy2AhtsS0R Unter Béﬂuﬂ@@exb@ie&ﬁ@ﬁ&eﬁ.@ﬁ& 4obiRyEroRyghs- t el
br uni ssenent , noweapheduRHY bildepd | cati on sur ces alinments ou boissons, d'une
quantite d' und.clméetzﬁng vbb 2,4-Dihysliiskyphértylpdpiensiipe it Spermidin urder Bediagunganndib ausrei-

suf fi sant e pochen,iunhdid¥erbihdundomil derFomeb Vit zutkezeoges. ai | nent s, dans | aquelle le
derive du r6sorcinol a la formule general e suivante: Ko~~~~~~~~~~~~~ R 20 25
For mul e |Revendieatlongiuel |le R et R2 sont, independamment |'un de |'autre,

choi si & dBayendieatigns ppwr lep Riatsseantractants swvar(l,ﬂaATc,B\a:eCH PRy DK, BRE@B,[ER, MR, &
RR', oOM:SEt R' sont, ind6épendamment |'un de |'autre, H un groupe al kyI e

ayant de 1 A 6 a.torres de car bone, dans une conf| ur atlon Ilneal re,
ou cycl i q e eRppur mhlbeE °'ff3'h°’$se %

est ch0| si o pe" RPca b Fﬁ?@é d "EF

yrafd que B ;:u fﬁg ml oy sr,ﬂ&swgg;g dv °f ot o *ua'r"r
co rend un ‘e eroa g °m ek%?f'e are ou insatur6, un groups
aromat i que substltue ou un groupe fonctlonnel or gani que contenant un i
\a35 het eroatone. 3. Une nethode, sglon JRy revendi cation 2, dans
| aquel Lg (a) R3 conprend au noins un atorre qui est choisi dans le
groupe consi stant en: oxygene, azote re, phosphore, chlore, brone,
i ode et fluor; ou (b) Re est un grouPs\ a4 ﬁsatum ou insature ayant de
environ 1 & environ 30 atones de bone, 4 dans une configuration
lindaire, ramfi6e ou cyclique; ou (c) R3_est un roups al kyl e ou un groups
foncti ennel organi que contenant un h6t 6r o%‘?ﬂ?ﬂbl%h& si dans | e groupe
consi stant en: oxygene, azote, soufre, phosphors, chlore, brone, iode ou
fluor. 4. Udensrigublledy, et Selsonh indépancaremank tuatded'autre, chdisin darls de)grevdeccoristapt enH,
sont tous | &R GR'. PPsR'B”, ot HiRaRTE's ofoideot B st ingerendsmment I'yp denliaytses Hwin groupe
enzymat i que a¥de aynt dach § atmeg de cbIneciensungcARfiowpiiog linfaim, rq"éfiée 19H GYRIQUSEPHY |
conpr effant  CoBRASP prematiopsuleivéces ai | nent s, ou boi ssons, d' une quantite d'un
derive, sub$t ‘i’af‘ sanefie %?F ?*l°l§'rf’°éf°"‘tl‘ﬂf'er'%%eBY‘st:‘?“rfBW’c"’gU?Wtfeé%lWP’éssB’BﬂF oNZAMPYIS | e

DU ST N, ST S Rpaiiy SIEUMS oo o B9 4 Bl o
ou msatu ’un groupe 'aroma que substutue ou un groupe fonctlonnel organique contenant un
- \J' 35 hétéroatome

3. Une méthods, selon la revendication 2, dans laqueile (a) Rs comprend au moins un hétéroatome qui
ost choisi dans le groupe consistant en: oxygéne, azote, soufre, phosphore, chlore, brome, iode et fluor;
ou (b) Rs est un groupe alkyle saturé ou insaturé ayant de environ 1 & environ 30 atomes de carbone,

40 dans une configuration linéaire, ramifiée ou cyclique; ou (c) Rs est un groupe alkyle ou un groupe
fonctionnel organique contenant un hétéroatome choisi dans le groupe consistant en: oxygéne, azote,
soufre, phosphore, chlore, brome, iode ou fluor.

4. Une méthode, selon Ia revendication 1, dans laquelle Ry et Rz sont tous les deux H.

6. Une méthode d'inhibition du brunissement enzymatique des aliments ou des boissons sensibles & un
tel brunissement, comprenant I'application sur ces aliments ou boissons, d'une quantité d'un dérivé,
substitué en position 4, du résorcinol, suffisante pour inhiber le brunissement de ces aliments, dans
laquelle le dérivé du résorcinol a la formule suivante:

50

o HO OH

Formule II
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42 C L M S* 6. Une ntthode, selon |la revendicatio
| aguel l e | a quantite de conpose de l e ), suffisante B' II‘ Ef "
bruni ssement des alinments est de eﬁ\?ﬁ%%iv 01 a environ Uy lH!II

7. Une nbthode pour inhiber |e brunissenment enzymatique des ailnents ou des
boi ssons  SgNYndRthods, Y8lorla revendichtidh 5PEaAE lagsehd R Yuanti UTROARLRE e FormbiB il Siisarf

sur ces ai | MyBhrinnibir 10 BluRiSAMEnt dBs AkMBntSIbA B brivionh,0801 8l Briviratf0,1 RlEAPbibs.Ue en
position 4, du resorcinol, suffisante pour inhiber |e brunissenent de ces

ai l ments, tlanme lm@tho® podr inkibedl & briirBsséltient esgmatiqeddesalihénts au des beissgissphsibles 2 un
sui vant & 0 14 biunissement, comprenant I'application sur ces aliments oRlb@issons, d'une quantité d'uAiBrivé,
Forrmul e |11 solstied bagositioh &, du asdreidol, Guffi@nte RlourcihhitiéP leslymrissernent] de essdaimedtsitdahs un
de |'autre, ddqodllsilesdécieérdy résorcippialpiormile générale ewieintet ant en: H. CH3, COR, CR,
PBR R', et SBR R', dans lesquels R et R sont, indépendam nent |'un de
| 'autre, H, un groupe alkyle ayant de 1 a 6 atonmes@de carbone, dans une
configuf@ation |ineaire, ramfi6e ou cyclique g conpose aromati que
substitu6; et Z est un group al kyl e o NugtOMRE~T NG i onnel or gani que
choisi de sorte que |le deriv6 du r6s¢ i nhi'be | & bruni ssenent
enzymatique. 25 8. Une net hode, selg dication 7, dans laquelle (a)
Z est cpoi si dans | e groupe condhi® ent : (PR2NH2, Q(CH2), CHa,
NHCOZ(CI—TZ) , CH3, NH(CH2), CH3, des acides am nes, un substituant pol yam ne
‘chof'si dans | e groupe consistent enFoRMOTEREIKH2, NH( CH2), NH( CH2) yNH2,

~ NH(CH2), NHR4 et 30 NH( CH2) , NH( CH2) , NHR4, dans | esquels x et y sont,
\Lnd6pendamme@hns! ladhBiietde edt 128U 5,5, A6 sBR! h@penddBmbhtAurP de RlutrflEchoifis 4SRN GREpe
pol yam Res s ¢pfafstahitlens HOOHLD ICOBI0 TRY, 0, IPHO Sk SOLER", A8HIbsalieh R’ & R Abnt, TRd&PSndbM Ol S
mononer es de mbntWruilided8dtidPB) thagitupe ARNS ayREALELE B d¥ines db @arbéHe/T4HNnS usdibonfigitaion 35

0 40 linéaire, ramifiée ou cyclique, olRWn composé aromatique GtAISt04] of ) est &n GHOUY MB/leddl un
rdsor ci nol a ghoapd @nciishr®! stganiduet ehoisidde SéiteFquenisl| dérivé\db Bseartinol inhibe le brunissement
enzymatique. '

25
8. Une méthode, selon la revendication 7, dans laquelle (a) Z est choisi dans le groupe consistant en: OH,
NHz, O(CH2),,CHa, NHCO2(CHz),CHs, NH(CH:2),CHs, des acides aminds, un substituant polyaminé
choisi dans le groupe consistant en: NH(CHz)xNHz,
AL NH(CH2),NH(CHz)yNHz, NH(GHz2),NHR4 of
30 NH(CH2),NH(CHz2),NHR:, dans lesquels x et y sont, indépendamment I'un de I'autre, des entiers de 0 &
5; et des oligoméres polyaminés supérieurs ou oligoméres substitués consistant en au.moins trois
monoméres de 1,« di-aminoalcans, dans lesquels R, a la formule suivante:

N\, 35 . o“uj

0 RO . OR,

e

ou
{b) le dérivé du résorcinol a la formule suivante:

50
HO OH

Formule IV

e

55
ou
(c) le dérivé du résorcinol a la formule



(c) le derive du resorcinol a la fornule 43 EP 0 514 467 Bl

111D
ov

du resorcinol ‘a la fornul e sui vant e:
~~~~ HO OH Formule VI 26 ou (. )

f or nul

fruitss | egunmes, jus de frg

10 111111 11IM N{)anlo““‘éﬁ“dsfligiﬁgﬁ?;orm e V 10 ou me ’ﬂﬂlmﬂﬂlﬂ"ﬂﬂ

0~~6
he dnrive du rbsorcinol a Ia
e suivante: 60~~~~ 30 35 9. Una netgode, salon |'une quel conqu4 des

10. ®he nethode, selon |'une

revendi cati ons préddentes, dansd aqus P nment g ou ﬂ?k boi ssons
sont choisis dans |le groupe _ ; NM s-dl e- ner,
ST 8 entes dans laquelle |'enzyne est la

quel conque des revendI|%% Q .
pol yphbnol oxydase " Une met hBte, selon | a- revendication 7 ou | a
revendi cation 8, clans |aquelle |a_guan de derive_ du r~sorcinol
suf fisante pour inhiber le brunlssg i 85 de enviroh 0,001 a environ 0,1
% en plids. 50 55 44 EP | 614 467 B
/711 111 11 111
ou
(d) le dérivé du résorcinol a la formule suivante:
; 15 o o
/
N\ H "
20 HO OH HO' OM
Formule VI H
26
ou
{e) le dérivé du résorcinol a la formule suivante:
\J 0
- ro ox

9. Une méthode, selon I'une quelconque des revendications précédentes, dans faquelle les aliments ou
40 boissons sont choisis dans le groupe consistant en: crustacés, fruits-de-mer, fruits, légumes, jus de fruit
ot vins.

10. Une méthode, selon I'une quelconque des revendications précédentes, dans laquelle I'enzyme est la
polyphénol oxydase.

11. Une méthode, selon la revendication 7 ou la revendication 8, dans laquelle la quantité de dérivé du

résorcinol suffisante pour inhiber le brunissement est de environ 0,001 & environ 0,1 % en poids.

50

55



T
12. Une nethode de fabrication d un d6rive polyanm n6é du ndﬁ”m | a
fornmul e suivant: 0 HO ggaa&p 1 mm,mmnu"l
Forrmul e V conprenant |es etapes d 4487 B reagir |'hydroky-7 ¢ "
avec de | ' hydrogene, sous des conditions sufflsantes pour quo 15

| hydr ogenatyng héthBdddeGsbittitn d'ﬁ@éém J@Jni‘ﬂé bu esdhisbi Syl roRfluid WRlERC OUNBY | ne;

et b. faire reagir |'hydroxy-7 'di- rocoumari ne avec du di am nobut ane sous
des conditions suffisantes pour forrrer Ieocorrpose de formulo V. 13. Une

nmet hode de fabrication d un dériv6 pol yangn6é du resorcinol ayant la fornule

sui vantse: 20 a HOH on 30 Fgrmul e V,
NS e Bec un reactif qui

conpronant | es 6tapes de: a. ]

rdsulte on I'addition d un a e carbone Mur un anneau aromati que, sous
des conditions suffisant ggf | Ouggr un groupe al dehyde a |'anneau 35
aromatique, afin de forner |le di-hydroxy 2,4 benzal dehyde; b. faire reagir
| e di-Mydroxy 2,4 benzal dehyd&ogmatede |' aci de mal oni que, sous des
conditions suffisantes pour former |'acide di-hydroxy 2,4 cinnam que; c.

hydr ogenor 1'acide d| p\édr oxy 2 4 ci nnam que sous des conditions

suf fi sant es °8'§Eﬂ'af' |r T: o 9 aﬂ he 4 [ o ph6n r ani c;ns|u ue, et le
fare npactr aldeouidle i .:%% i aéqmg‘g foin rytﬁigm,% s
du~r6sor ci nol 5"“ efleacoﬁé"gﬁe mj ” é{J 91§ Dutay Elh%gslﬁ@sﬁ)(t%g‘ '

I nhi ber le brunlssonent enzymati que des allnents ou des b0|ssons sensi bl es
—a un tel {g WAb FBMBIY Yo fatibLEH @&@J&hveep%@sr%éed.légg)@m mmm%rsw&neool yam ne du

resorcwol ayant la fornul o suivante: @) 14 467 Bl * M S
25
— ~ Formule Vv,

30

comprenant les étapes de:

a. faire réagir lo résorcinol avec un réactif qui résulte en Il'addition d'un atome de carbone sur un
_ anneau aromatique, sous des conditions suffisantes pour ajouter un groupe aldéhyde & I'anneau
W 85 aromatique, afin de former le di-hydroxy 2,4 benzaldéhyde;

b. faire réagir le di-hydroxy 2,4 benzaldéhyde avec de I'acide malonique, sous des conditions

suffisantes pour former I'acide di-hydroxy 2,4 cinnamique;

c. hydrogéner I'acide di-hydroxy 2,4 cinnamique sous des conditions suffisantes pour former I'acide

di-hydroxy 2,4 phénylpropionique, et le faire réagir avec du di-aminobutane sous des conditions

40 suffisantes pour former le composé de la Formule V.

14. Un dérivé polyaminé du résorcinol ayant la formule:-

O
45
N/\/\/ m’
H
50 HO oM
Formule V
55

156. Une composition pour inhiber le brunissement enzymatique des aliments ou des boissons, sensibles &
un tel brunissement, consistant essenticlloment en un dérivé polyaminé du résorcinol ayant la formule
suivante:



06 AH OH ON Fornmule V. 10

formil e suivanie: K on ¢ #odi fap o Tfffiii?mlll'||||ﬂ1||m||l|ﬂllll'

B 20 OH OH *For*mul-e
25 conprenant |es etapes de: a. falre.reaglr | ' hydr oxy-7 counari ne avec
de 1" hydrogene, sous des conditions suffigantes pour que P' hydr ogdnati on se

produi se, formant ainsi |'h
| * hydr oxy-7 di-hydrocounari : '
suffisan- tes pour forner |R nos4 de fornule VI 30 17. Un derive

pol yam nd du rdsorci nol y@ya Q#gu 0 Kjs OH 35 ~ H 40 Formul e

VI 18 Une conposition pour |nh|ber br uni ssement enzymati que des ail nents

ou des boi ssons, sensibles A 45 un tel brunissenent, consistant

essentiellement en un dérivé @@fﬁ@&bﬂg du resorci nol ayant la formule

sui van®e: 0

et b. faire reagir
S0 MNHjes conditions

N N H HO CN Formul e VI 46 EPO 6514 467B1
111111321 1121171 2111121 HILIT ai v? Une net hode de fabrication d un derivé
pol yani nd®tnemipde Fﬁ@Pﬂcangan" FEEVE BRiYATING dgcﬁ‘seraﬂ?' 2yt la formule suivanto:

15

W, 9 -
\ N"~\\’/’\\”N'/l\\,,’i:ﬁ::::L\
N H
20
HO OH HO OH

Formule VI,

25 comprenant les étapes de:
a. faire réagir I'hydroxy-7 coumarine avec de I'hydrogéne, sous des conditions suffisantes pour que
I'hydrogénation se produise, formant ainsi I'nydroxy-7 di-hydrocoumarine; et
b. faire réagir I'nydroxy-7 di-hydrocoumarine avec du di-aminobutane sous des conditions suffisan-
\_ tes pour former le composé de formule VI.
30
17. Un dérivé polyaminé du résorcinol ayant la formule:

o o]
\/ /\/\/N
N [ -
M
HO O HO OH
40
Formule VI
18. Une composition pour inhiber le brunissement enzymatique des aliments ou des boissons, sensibles &
45 un tel brunissement, consistant essentiellement en un dérivé polyaminé du résorcinol ayant la formule
suivante:
o Q
50 m N
N H
H
HO OH ' HO OH

56 Formule VI



HO CH 10 Fornmule VII conprenant |es 6tapes;d '" mﬂ
faire r6agir le di-hydroxy 2,4 be n reactif quﬁ rﬂuﬁt’@mu
| "addition d' un atone de K . ri=z'p{’lgtft}‘%ﬁ?i';one sur un anheau a ’
sous des conditions suffisantes.pour ajouter un groupe al déhyde a |la
position JkgSie d\étl%ﬂ@@@-ﬁbrﬁﬁﬁ?)%%h gé?ﬁé péi;aHhéQﬁ rdsBrciE ray:—ln?la‘f’drmmé/ sivany 2, 4
benzaldehyde b. faire reagir di - hydroxy 2,4 benzal dehyde avec de

| " aci de mal oni que, sous des condltlons suf fi sant es pou former |acide

di - hydroxy 2,4 cinnam que® 20 C. hydrog6ner |'acfgde di-hydroxy 2,4
ci nnami glue sous_des COﬂdI\IOHS suf fi santes pour forner : -hydroxy
2,4 phenyl pr ggF O™

HENSY 41n<g,r5qugﬂ\¢ynwu;g§ y Ry AN
ph6ny|prop|o avec de Iq,spern1d|ne ous des conditions syf fishntes

pour former oMQos4 de Formule VII. 25 20. Un derive po“6

resorC|ndﬁ3ayan | a O nul e: 30~ ~~ Noe~~~~~ H 36 O
Formul €2VI|l 21. Une conposition pour inhiber |e brunissenent enzymati que
des alinments ou des boi ssons, resasilkl esra 40 un tel brunissenent,

consi stant essentiellement en un derive pol yanine du resorcinol ayant |a

formul e suivante: Q 0 $40 t HHH
<~~N comprenant les étapes de: o

sel onSPsune q gfaur?%rggaﬁnr 131%-23{1 rox 24 ben nle cgaﬁl/%c ir$0na‘js ?:l te n I' |t| atomé d§

daré une mili Ua PSUEHX st PLH; iﬁ T |

dans laquelle c'I'au% ébr 19 14i-RfAHSy 28 gggzawéhyd‘é%%é 8‘6‘ acﬁ‘i@ thl&?u dé é‘dﬂM.thQ”

\0,1 %en poi d%uﬂuétheS‘SJquﬁn \‘acfd%%ﬂﬁ;/&io%éfcu al i ment OU une boi sson
sensi blg au brelURidraBAbe Meid8 BZMARKY S|4 Binnaftitue Qodgdés bdndMidné salBfted 0Br AMRA Fdclad de
derive, substidg- h@r&pngﬁgnmb@ﬂo,ﬂque{w résorcinol, suffisante pour prdvenir ou
I nhi ber | e br wtwé esagintacide didhiydroxy SR phnPiprdpidiiglie Bﬁec de la spermidine sous des conditions
111111 111111 %dddisahtbd folur toirher le cdnpesd iab Famudeil] a boi sson, dans | oquel |e
dériv4 du r6sorcinol est choisi .dans | e groupo consistent on: conposes de
For mul @51 20.dén ¢eovapoiyaming du dieorfianl axahida fowhulesle Fornul o V, de Fornmul o VI ot de

Formulo VI1. Revendicatlons pour |I'Etat contractant suivant: ES
. : o °
Y e NN
H
HO OH HO OH
) \‘/ 9 Formule VII

21. Une composition pour inhiber le brunissement enzymatique des aliments ou des boissons, sensibles &
40 un tel brunissement, consistant essentiellement en un dérivé polyaminé du résorcinol ayant la formule
suivante:

o o]
® ' e e U N
HO OH no” ° -

50 Formule VII.

22. Une composition, selon I'une queiconque des revendications 15, 18 et 21, qui est dissoute dans une
milieu aqueux pour former une solution aqueuse, et par exemple, dans laquelle la solution agueuse
55 contient environ 0,001 & environ 0,1 % en poids, du dérivé du résorcinol.

23. Un aliment ou une boisson sensible au brunissement enzymatique, qui a éié traité avec une quantité de
dérivé, substitué en position 4, du résorcinol, suffisante pour prévenir ou inhiber e brunissement de
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5 1. Uno net hode pour inhiber |e brunissenent enzynathu

des boi ssons sensibles a un tel 3 p corrpronant[ ﬂmmmmﬂm”m
ces alinments ou boissons, d'une %’5%’ ?girg un derive I'tueL em pGsi &l on
4, du rdsorcinol, suffisante pour inhibor |e brunissement de ces alinents,

dens | aquepdifedt @u 8 idl PoRsdMUddnS Rkt le Blivedul résofcbiBe dholSictaRs 1B lgRoudd doraétir en: 10
O~~~~~~~"&5pos6% te Formle |, de Formule Il, de Formule IV, de Formule V, de Formule V1 6t d® Fofrulgue |,
20 dans laquelle RI ot R2 sont, i ndependam‘rent |"un de |I'"autre, choisis

dans | e FevéendRAtiG iub I'EtEE coathactant sﬁbhm,t:m?' , CR, PORR', et SBRR', oOR
et R'ssont, indepondament |'un de |'autre, Hun groupo al kyle ayant de 1 &
6 at omed. ddnecmétimia @ourdrniter lerbeunissanfenipaneyaatique des aliwnis oy desalpissong sensibles pahi que,
OU un conpwkbrugissemerti cporeresanb Eapplicativn sot cedalimerisop bdissonsRdunesquattittod'un detiwé.sor t e
quo | e der substitufueny pasiionc#.rey| régorsiriol eufisant) peus iinbiberie runissempntedel @8 @liments, dansno
net hode, slequsiie Ip gérvé g rigereing! p daformule @én¢ealq wiverd?: | e Re conprend un

het er®8at one, un group al kyle saturd ou insature, un groupo aromati que
substitu6 ou un groupo fonctionnel organi qge contenant un heteroatone. 30

3. Uno net hode, selon |a revendi cat i @M\ 18ns | aquelle (a) RF conprend au
noi ns un heteroatone qui est choisifjdansfle groupo consistent en: oxygene,
azote, soufre, phosphoro, chlore, bk Qe 2 ode et fluor; ou (b) Re est un
groupg al kyl e sature ou insaturR@ya de ORyiron 1 a onviron 30 atones de
carbone, dans une configuration 'l neai re, ramfiee ou cyclique; ou (c) R3
est un groupo al kyl e ou un groupe fonct iFonmsileoIgani que contenant un

\_het droatone choi si dans | e groupo consi stent en: oxygene, azote, J K> 35
soufrg, phampiide RE Bt BY Sont, MaSH¥RdamnRAE'uR de fduti&)choids ddnb @ gidib sBistamah:o | a
revendi cat cray) cor', ¢rN PO FERIVE! SRR, IR BR"M} indépeitament Gibe I'alireDH,urlyoupe
m~t hode d' akyRe &aktiden 216! aldoinbisde CarivRe) idardruny BBfiguiatien hésireatamifiés) b cyaliqud,as un
boi ssons seunpodd stamabiquersulfitug; tel brunissonment, conprenant |'application
sur ces al etrdemtisquelie Fa@istchaisisie satelgue leqiéidudtdu résomdinel inhithe fei brenjssengntenzyroatiquen
posi tason 4, du resorcinol, suffisante pour inhiber |e brunissement de ces
al i ment & umméth@qwlméa fevendisation d. dans laguslie & wonprend| un Hétrastome. un groupralkle 45
HOz O 60 saturé ou msaturé un groupe aromathue substitué ou un groupe fOﬂFl’@flqﬂJ prgamqup cgﬂer@jafdm

‘mdt hode, sBit¢spptame. revend| cation 5 dans I aquel le I'a quantitE de conpose de

\Fornul o | lU suffisante in br un| sserrent d aI | rrents est
de erf¥i o 'E? ’6 Asefé’ﬁ\ﬁ PGB??d'Gat "%‘@Hs E‘E(a) I‘ﬁg’ i HeBYr 1e
Er uni ssonef |{( tl sat eenwr n. 1&? v%orﬁ%aomes de ca "y Ol

o el nf. i éa.%f? T cbc..sé e A Ly e
quanti fo (Qio lque ntenant un hétéroatome choisi dans le groupe consistant en: oxygéne, azote,

- ‘\/f 35 soufre, phosphore chlore, brome, iode ou fluor.
4. Une méthode, selon la revendication 1, dans laquelle Ry ot Rz sont tous les deux H.

5. Une méthode d'inhibition du brunissement enzymatique des aliments ou des boissons sensibles & un
40 tel brunissement, comprenant I"application sur ces aliments ou boissons, d'une quantité d'un dérivé,
substitué en position 4, du résorcinol, suffisante pour inhiber le brunissement de ces aliments, dans

laquelle le dérivé du résorcinol a la formule suivante:

45
HO OH
80 Formule IIX
6. Une méthode, selon la revendication 5, dans laquelle la quantité de composé de Formule i, suffisante
] pour inhiber le brunissement des aliments est de environ 0,0001 2 environ 0,1 % en poids.

7. Une méthode pour inhiber le brunissement enzymatique des aliments ou des boissons sensibles & un
tel brunissement, comprenant I'application sur ces aliments ou boissons, d'une quantité d'un dérivé,
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substitue en position 4, du resorcinol, suffisante pour j ﬂ H _
s, B v e Gl - e ML
tO OR2 Formule 111 dans laquelle n est 1 ou 2; R et R

sont, i ndependamigedn positioh e, 4 rbsortinbl] SutfisGritd bouk ThB8 1S bhuissbivahid 0155 aliments, dans
oNS! SEANT | Chnas o Cbie d&REbroind Ria forkil Gardialo hari AR R, dans |esquels R et
R' sont, ind6pendam nent |'un de |'autre, H un groupe al kyle ayant de 1 a

6 atonmes de carbone, dans une configuration |ineage, ramfide ou cyclique,
ou un cenpose aromati que substitue; et Z est un glfjoup al kyl e ou un groupe
fonctionnel organi que choisi de sorte_aye | drj du resorcinol inhibe le

bruni ssenment enzymatique. 20 a Une et hoYe, on |& revendication 7, dans
¢ onsistant en: OH, NH2,
C O

| aquel l e (a) Z est choisi dans le gr

Q(CH2), CH3, NHCO2( CH2) . CH3, NH( ; ,ﬁgﬂdes am nes, un substituant
polyan1ﬁe choi si dans | e groupe &dnsistant en:® NH(CH2), NH2,

NH( CH2) , NH( CH2) yNH2, NH( CH2) XNHR4 et 2§ormulé\l|‘fﬁ-IZ)xNH( CH2) yNHRs. dans

| esquel s x et y sont |nd6pendannent un de | "autre, des entiers de 0 a 5;

on au i s B sl % ,@éoa B B Pt g"?:gé"f%%&f&&i%"%”s"’@?”t
%59

for mul e “sui v H, un groupe jlkége a ant dE 1346 atomes de ca a une ¢ nflg

9‘!" o e gﬁérﬁ 0 réfoFél .m &u&;’aﬁo

oUv( b) le delllrn!éI . Hhit
ou (c) le dd ﬁ bt Obrdn 9& cﬁo..% Bradle
kyllllll ~~~~~~~ For nul e

8. Une méthods, selon la revendication 7, dans laquelle (a) Z est choisi dans le groupe consistant en: OH,
NHz, O(CHz),CHs, NHCO2(CHz),CH3, NH(CH2),CHs, des acides aminés, un substituant polyaminé
choisi dans le groupe consistant en: NH(CHz),NHz,

NH(CH2),NH(CHz),NHz, NH(CH2),NHR, ot

25 NH(CH2),NH(CHz),NHRs, dans lesquels x et y sont, indépendamment I'un de l'autre, des entiers de 0 2
5; et des oligoméres polyaminés supérieurs ou oligoméres substitués consistant en au-moins trois
monoméres de 1,e di-aminoalcans, dans lesquels Rs a la formule suivante:

w | o
® Q%
RO ORy

ou
(b) le dérivé du résorcinol a la formule suivante:

HO OH
Formule IV

*0

50 ou
{c) le dérivé du résorcinol a la formule
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10 ou () le derive du respreinol a i formile Suivante 15Hﬂ!lllllllﬂlll!HfIlHHll!

20 Forrmule VI 25 ou (e) le deri vg"&?‘f'é%P& nol a | a fornul e *suivaht e
O NH~ ~~ ~

~~~ H H< 9. Une nethode, selon |'une qu
precedentes, dans laquelle les ailnents

Iconque des revendi cations
¥u 40 boi ssons sont choisis

dans | e groupe consistant en;: ifrU|ts de mer, fruits, |egunes,
jus de fruit et vins. 10. 4 gue des
revengi cati ons pré6cedentes, | aquel | e hienzyne est | a pol yphenol

oxydase. 45 11. Une net hoden\s2#8Q | a revendication 7 ou |la revendi cation
8, dans laquelle la qudﬁ?lte de d&®¥™ du resorcinol suffisante pour inhiber
| e bruni ssenent est de environ 0,001 a environ 0,1 %en poids. 50 55 50

12. Une nethode de fabrication cFQFWQkﬁlWMj pol yam rie du resorcinol ayant |a

formuke suivant 0 5 ~~~ ~~~ Nd N Fornmule V conprenant | es etapes de: a.
faire reagir |'hydroxy-7 coumarine avec de |'hydrogbne, sous des conditions
sufflsanteQUpour gue is | " hydrogdnati on se produi se, fornmant ains
| * hydr oxy- 7 dF’)-'hQﬂW‘bE'bﬁﬁ‘ﬁ?“F%%‘a fetle suivante:
15 0
L/ o
N/\/\/N
; H
— H
20
HO OH HO OH
Formule VI ;
25
ou ’
(e) le dérivé du résorcinol a la formule suivante:
- | o
o/ % o
N N
N/\/\/ H\/\/l'l
H
\\/ 36 OH "o o

9. Une méthode, selon I'une quelconque des revendications précédentes, dans laquelle les aliments ou
40 boissons sont choisis dans le groupe consistant en: crustacés, fruits-de-mer, fruits, légumes, jus de fruit
et vins.

10. Une méthode, selon I'une quelconque des revendications précédentes, dans laquelle I'enzyme est la
polyphénol oxydase.

11. Une méthode, selon la revendication 7 ou la revendication 8, dans laquelle la quantité de dérivé du
résorcinol suffisante pour inhiber Ie brunissement est de environ 0,001 & environ 0,1 % en poids.

50
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b. faire reagir |'hydroxy-7 di-hydrocoumarine avec du dia
des conditions suffisantes pour foroer |e co 0s6 de fornﬂﬂﬁmlmﬁnlﬁmm”!'l
nmet hode de fabrication d un d rivé6 %%Pﬁ%ﬁfﬁ% u rdsorC|noI ayan orsimu
sui vante: 20 25 H Formul e
V. 30 comprENatH mdvite 8 ABENCH Hiun Beriyh Bbijais % Webromsl aga%emmm@mec un
reactif qui resulte en dition un atome de carbone sur un anneau
aronmat i que, sous des conditions sufflsantes pour ajouter un groupe al dehyde
a |'anneau 35 aromatique, afin de forme® |e di-hydroxy 2,4

benzal ddpyde; b. faire r6agir le di- hydroxy A 4 benzal d~hyde avec de

| aci de mal oni que, sous des con 2 LWW | " aci de

di - hydroxy 2,4 cinnamique; c. h er I'acidﬁ di - hydrdxy 2,4 cinnam que
sous des conditions suffisa 627 R0 Qrner | " acide di-hydroxy 2,4

phenyl proopi oni que, et le fai'lf® reagir a®*t du di-am nobutane sous des
condi ti oms 40 suffisantes paﬁr & Q4 g&¢ | e conpose de la Fornule V. 14.
Une ndt hode de fabrication d un dWiv4 pol yanm ne du rdsorC|noI ayant |a

formul e suivante: 45
0 50 comprenant les étapes de: Fo
9

6tapes de: a. f?g ‘éréra@! y?’°’fy'7h l}l?‘ﬁ%‘g a"/ecf,‘,’ﬁg ,
d dt " glasi Thydroxy-¢ diflydipcg ?'i&?
es con i ons . 'Q%CE 'P? ?}'8‘? du L |nob]u sousr eg condltﬁn%suﬁ?%nges_ 7

f orvnt ai nsi Ibo ﬁnér& 0"; g
di - hydrocounarln avec . qurar: & no utane sous des condltlons sufflsan- tes

B 3mSR o B ERAR il Gk povema Gt tifyte e o

fabri catl on d"un dérivé polyam ne du resorg nol ayant |a for mul e suivant: o
Otl H Fornule VII conprenant |es etapos d:: a. faire reagir |e di-hydroxy
2,4 benzene avec un reactif g gggtgﬁg~gu::uﬁtone do 15
carbone sur un anneau aronat § s comUiti shnt es pour

aj outer z24n groupe al déhyde ajj a pogition 1 sud |'anneau aromati que, afin de
former |le di-hydroxy 2,4 Jj _ gt‘b faire reagir le di-hydroxy 2,4
benzal d6hyde avec de I'aC|de mal oni qUe, sous des conditions

mul e V| renant |es

g g pond Tﬁ%/ timasins

=

\/ Formule V,
30
comprenant les étapes de:
a. faire réagir le résorcinol avec un réactif qui résulte en l'addition d'un atome de carbone sur un
, anneau aromatique, sous des conditions suffisantes pour ajouter un groupe aldéhyde 2 I'anneau
\J' 35 aromatique, afin de former le di-hydroxy 2,4 benzaldéhyde;
b. faire réagir le di-hydroxy 2,4 benzaldéhyde avec de I'acide malonique, sous des conditions
suffisantes pour former I'acide di-hydroxy 2,4 cinnamique;
¢. hydrogéner I'acide di-hydroxy 2,4 cmnamlque sous des conditions suffisantes pour former I'acide
di-hydroxy 2,4 phénylproplomque, et le faire réagir avec du di-aminobutane sous des conditions
40 suffisantes pour former le composé de la Formule V.

14. Une méthode de fabrication d'un dérivé polyaminé du résorcinol ayant la formule suivante:

MN
N H
H

HO OH
Formule VI,

50

comprenant les étapes de:
a. faire réagir I'hydroxy-7 coumarine avec de I'hydrogéne, sous des conditions suffisantes pour que
55 'hydrogénation se produise, formant ainsi I'hydroxy-7 di-hydrocoumarine; et
b. faire réagir I'hydroxy-7 di-hydrocoumarine avec du di-aminobutane sous des conditions suffisan-
tes pour former le composé de formule V1.
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suffisantes pour forner |'acide di-hydroxy 2,4 cinnam qu
| *aci de di-hydroxy 2,4 ci nnam qug %gi g%ﬁ condltlons suﬂmﬁm Flﬂtﬁ‘ﬂ”",
former |'acide 20 - hydr §§ 4 6ny| pr opi oni qu

rdagir |'acide di-hydroxy 2 4 phenyl propi oni que avec de | a sperm d| né sous

28542 OggthU%‘rﬁétﬁddB bié R d%ﬁ‘d@nvfé B6iAfing di‘a OO ark B iérALITBlint/! | - 25 30 35

o | o
5 /\/\/N N
N “\/\/"
H
HO OH HO OM

10 Formule VIIX

comprenant les étapes de:
a. faire réagir le di-hydroxy 2,4 benz&ne avec un réactif qui résulte en I'addition d'un atome de
15 carbone sur un anneau aromatique, sous des conditions suffisantes pour ajouter un groupe aldéhyde
2 la position 1 sur I'annsau aromatique, afin de former le di-hydroxy 2,4 benzaldéhyde;

b. faire réagir le di-hydroxy 2,4 benzaldéhyde avec de I'acide malonique, sous des conditions
suffisantes pour former I'acide di-hydroxy 2,4 cinnamique;
\— c. hydrogéner I'acide di-hydroxy 2,4 cinnamique sous des conditions suffisantes pour former I'acide
20 di-hydroxy 2,4 phénylpropionique; et
d. faire réagir I'acide di-hydroxy 2,4 phénylpropionique avec de la spermidine sous des conditions
suffisantes pour former le composé de Formule Vil
25
30
N
40
45
50
65
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